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REPORT. 


Lieutenant  Colonel  J.  D.  Oraham^s  repmi  (No.  230 j  an  the  Lake  harbor 

works  undet*  his  direction,  for  the  year  1858. 

Office  General  Superintendence  op  Lake  Harbor  works, 

ChicagOj  Novembet*  15,  1858. 

Sir:  This,  my  annual  report  for  the  year  1858,  on  the  Lake  harbor 
works  under  my  direction,  relates  to  the  improvement  and  repair  of 
the  harbors  on  the  north  and  northwestern  lakes,  as  follows,  viz: 

I.    lake  MICHIGAN. 

1.  Chicago  harbor,  Illinois. 

2.  Waukegan  breakwater,  Illinois. 

3.  Kenosha  harbor,  Wisconsin. 

4.  Racine  harbor,  Wisconsin. 

6.   Milwaukie  harbor,  Wisconsin. 

6.  Sheboygan  harbor,  Wisconsin. 

7.  Manitowoc  harbor,  Wisconsin. 

8.  Michigan  City  breakwater,  Indiana. 

9.  New  Buffalo  harbor,  Michigan. 

10.  St.  Joseph  harbor,  Michigan. 

11.  Black  Lake  harbor,  Michigan. 

12.  Grand  Haven  harbor,  at  the  mouth  of  Grand  river,  Michigan. 

13.  Mouth  of  South  Black  river,  Michigan. 

14.  Mouth  of  Kalamazoo  river,  Michigan. 

II.    lake  SAINT  CLAIR. 

15.  Mouth  of  Clinton  river,  Michigan. 

III.    lake  ERIE. 

16.  Monroe  harbor,  mouth  of  the  river  Raisin,  Michigan. 

17.  Sanduskj^  harbor,  Ohio. 

18.  Huron  harbor,  Ohio. 

19.  Vermillion  harbor,  Ohio. 

20.  Black  River  harbor,  Ohio. 

21.  Cleveland  harbor,  Ohio. 

22-   Grand  River  (Pairport)  harbor,  Ohio. 

23.  Ashtabula  harbor,  Ohio. 

24.  Conneaut  harbor,  Ohio. 

25.  Erie  harbor,  Pennsylvania. 

26.  Ihinkirk  harbor,  New  York. 

27.  Buffalo  harbor,  New  York. 
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IV.    LAKE  ONTARIO. 


28.  Oak  Orchard  harbor,  New  York. 

29.  Genesee  harbor,  (mouth  of  Genesee  river,)  New  York. 

30.  Sodus  Bay  harbor,  Wayne  county,  New  York. 

31.  Sodus  Bay  harbor,  Cayuga  county.  New  York. 

32.  Oswego  harbor,  New  York. 

33.  Ogdensburg  harbor,  New  York, 

V.    LAKE   CHAMPLAIN. 

34.  Burlington  breakwater,  Vermont. 

The  works  and  harbors  in  the  above  list,  thirty-four  (34)  in  number, 
were  reported  on  in  my  annual  report  for  1857,  printed  in  Senate 
Executive  Document,  No.  42  of  the  35th  Congress,  1st  session,  and  also 
in  H.  R.  Document,  No.  23*  of  the  same  session.  They  will  be  tiiken 
up  here  in  the  same  order. 

I     LAKE  MICHIGAN  HARBOR  WORKS. 
1.   CHICAGO   HARBOR,    ILLINOIS. 

Repair  of  the  Ivarbor  piers. 

The  dilapidated  condition  of  the  Chicago  harbor  piers  has  been 
fully  set  forth  in  my  three  previous  annual  re{)ort8  on  this  harbor,  to 
be  found  printed  at  pp.  22  to  127  and  from  pp.  302  to  336  of  Senate 
Executive  Document,  No.  16  of  the  34th  Congress,  3d  session,  and  at 
pp.  4  to  60  of  Senate  Executive  Document,  No.  42  of  the  35th  Con- 
gress, Ist  session. 

I  regret  to  be  obliged  to  report  that  the  condition  of  these  piers  is 
now  much  worse  than  it  has  ever  before  been.  The  interests  of  com- 
merce have  suffered  much  from  the  want  of  means  to  repair  them 
and  to  keep  the  bar  subdued  by  dredging. 

The  timber  work  above  water  of  the  whole  of  the  southern  pier, 
and  of  that  portion  of  the  northern  pier  included  between  its  eastern 
extremity  and  the  most  western  angle,  (marked  A  in  red  on  the  accom- 
panjnng  three  copies  of  map  G,  No.  52,)  is  all  now  in  so  rotten  a 
condition  that  it  must  be  immediately  torn  away  and  substituted  by 
sound  materials. 

I  have  hero  to  repeat  my  recommendation  that  the  whole  of  this 
pier  work  above  a  plane  one  (1)  foot  below  the  low  water  level  be 
replaced  by  stone  masonry.  It  is  only  in  this  way  that  this  valuable 
commercial  harbor  can  be  permanently  put  in  a  condition  essential  to 
the  commerce  of  the  lakes.  The  great  value  and  extent  of  this  com- 
merce were  fully  set  forth  in  my  annual  report  for  1855.     It  was  my 

o  Tli«  report  is  more  correctly  printed  in  the  Senate  Document,  No.  42,  than  in  the  H, 
R.  Document,  No.  23. 
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wish  to  exhibit  it  again,  together  with  that  of  the  other  lake  harbors 
under  my  direction  for  the  present  year,  in  this  report,  and  for  that 
object  I  have  been  collecting  extensive  statistics. 

I  have  found  it  impossible,  however,  to  digest  and  arrange  them 
in  a  proper  form  in  time  for  this  report.  I  propose  to  make  this  the 
subject  of  a  separate  report  at  a  future  time,  and  as  soon  as  prac- 
ticable. 

They  will  be  found  to  contain  very  important  results  bearing  upon 
the  importance  of  keeping  our  lake  harbors  in  good  condition,  con- 
sidered, as  heretofore,  both  in  a  military  and  commercial  point  ol 
view,  and  they  will  be  brought  down  to  include  the  end  of  the  present 
year,  after  the  system  which  was  adopted  in  my  reports  for  1855  and 
1856,  printed  in  Senate  Executive  Document,  No.  16  of  the  34th 
Congress,  3d  session,  p.  480. 

The  breach  in  the  north  pier,  made  on  the  7th  of  November,  1857, 
by  the  collision  of  a  vessel  against  it  in  a  gale  of  wind,  mentioned  in 
a  note  at  the  bottom  of  page  10  (Senate  Doc.  No.  42  of  last  session) 
of  my  annual  report  for  1857,  was  repaired  in  the  best  manner  that 
the  limited  amount  of  funds  on  hand  would  admit.  This  repair  ex- 
hausted the  balance  of  the  last  appropriation  for  this  harbor. 

On  the  18th  of  August  of  the  present  year  (1858)  the  schooner 
"Albany''  was  carried  in  a  gale  of  wind  violently  against  the  north 
harbor  pier  at  the  point  marked  B  in  red  on  the  accompanying  three 
copies  of  map  G,  No.  52,  and  broke  several  of  the  timbers  on  the 
river  face  of  the  pier.  The  damage  thus  caused  was,  on  the  4th  of 
September  following,  much  increased  by  a  collision,  near  the  same 
point,  by  the  propeller  *'Pree  State,''  which  broke  every  timber  of 
the  pier  wall,  from  its  top  down  to  four  (4)  feet  below  the  water  sur- 
face, on  the  river  face,  and,  extending  through  the  pier,  damaged 
i^everal  wall  timbers  on  the  landward  face. 

On  the  1st  of  October  ultimo  the  propeller  *  •  Sun, ' '  in  entering  the 
harbor,  struck  the  north  pier  very  near  the  point  of  collision  of  the 
"Albany"  above  mentioned,  and  not  only  carried  away  the  repairs 
which  followed  the  first  mentioned  injury,  but  also  broke  every  tim- 
ber from  the  top  of  the  pier  to  two  (2)  feet  below  the  water  surface. 

We  now  had  to  contend  against  a  clear  breach  through  the  pier, 
causing  the  waves,  in  south  and  southeasterly  winds,  to  wash  and 
abrade  the  sandy  shore  of  the  river  at  the  points  in  question. 

During  the  present  month  of  November  the  force  of  the  lake  sea, 
in  strong  gales  of  wind,  has  dislodged  some  of  the  timbers  of  the 
pier  head  at  the  east  extremity  of  the  north  pier,  and  also  at  several 
other  places  along  the  south  face  of  that  pier.  These  timbers  are 
either  in  such  exposed  positions  and  partly  decayed,  or  in  less  exposed 
positions  and  so  entirely  decayed  that  they  oppose  very  little  resistance 
to  these  forces. 

The  damages  above  reported  placed  the  harbor  of  Chicago  in  a 
very  critical  condition.  Without  a  dollar  of  public  money  applicable 
to  the  requisite  repairs,  and  with  all  the  responsibilities  resting  upon 
uie  to  save  the  harbor,  by  every  means  that  I  could  legitimately  com- 
mand, from  the  destruction  which  awaited  it  unless  the  threatened 
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breach  from  the  river  across  the  sandy  promontory  into  the  lake  could 
be  checked,  I  determined  to  set  the  United  States  dredge-boat  to 
work  on  the  bar  to  dig  sand  and  sell  it  to  raise  funds  for  this  object. 
Accordingly  this  was  done,  and  with  the  proceeds,  together  with  a 
small  amount  charged  to  light-house  repairs,  in  order  to  prevent  the 
communication  to  the  beacon  light  from  being  cut  off,  the  repairs 
have  been  attended  to  from  time  to  time  as  these  disasters  occurred, 
and  are,   at  this  date,    (November   15,   1858,)  being  continued.     Of 
course  these  repairs  can  only  be  of  a  temporary  character,  owing  to 
the  very  limited  amount  of  money  that  can  be  commanded  for  them. 
I  must  again  recommend  that  the  means  to  make  the  permanent 
repairs  in  stone  be  granted  at  sag  early  a  day  as  possible,  and  that  they 
be  in  accordance  with  the  plan  set  forth  in  the  accompanying  estimate, 
marked  A  1. 

Extension  of  the  south  harbor  pier, 

I  also  repeat  the  recommendation,  contained  in  my  annual  reports 
for  1856  and  1857,  that  the  south  pier  be  extended  four  hundred  and 
eighty  (480)  feet  lakeward  of  its  present  terminus,  and  for  the  reasons 
given  in  full  in  those  reports. — (See  Senate  Ex.  Doc.  No.  16,  34th 
Congress,  3d  session,  p.  311;  and  Senate  Ex.  Doc.  No.  42,  35th 
Congress,  1st  session,  p.  H.)  The  necessary  means  for  this  exten- 
sion are  also  in  the  estimate  A  1. 

A  small  basin  for  protection  r/  United  States  propetiy. 

The  United  States  have  parted  Avith  all  tlie  ground  which  was  held 
for  public  purposes  under  the  Fort  Dearborn  reservaticm.     They  pos- 
sess now  no  conveniences  whatever  for  constructing  the  cribs  for  the 
south  pier  extension,  or  for  the  mooring  of  the  United  States  steam 
dredge  and  her  scows  when  at  work  for  the  improvement  of  this  har- 
bor, or  for  the  protection  of  the  floating  machinery,  such  as  pile- 
drivers,  scows,  harbor  boats.  &c.,  or  for  the  security  of  the  timber, 
delivered  under  contracts,  for   purposes   of  repair   or  construction. 
The  cribs,  to  form  a  line  of  pier-work  composed  of  wood,  iron  bolts, 
and  stone  ballast,  must  be  built  up  to  a  certain   height  whilst  afloat, 
and  must,  while  this  work  in  going  on,  be  protected  from  the  waves 
of  the  lake  or  river  during  windy  weather.     The  steam  dredge-boat, 
scows,  floating  pile-drivers,  harbor-boats,  &c.,  require  equal  protec- 
tion when  not  at  work. 

For  these  several  purposes  I  recommend  thata  basinbeccmstructed 
at  the  angle  formed  liy  the  junction  of  the  Illinois  Central  Railroad 
Company's  pier  with  the  United  States  South  harbor  pier.  The  pro- 
posed dimensiims  for  this  basin  are  three  hundred  and  twenty  (»S20) 
ieet  long  by  one  hun<lred  (100)  feet  wide,  and  ten  (10)  feet  deep. 

It  is  drawn  in  red  on  the  three  accompanying  maps,  marked  (t  No. 
52,  and  the  cost  is  included  in  estimate  A  1. 
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A  steam  dredge  for  Chicago  harbor. 

It  is  considered  very  important  that  a  steam  dredging  machine, 
with  scows,  should  be  provided  especially  for  this  harbor. 

I  have  become  more  and  more  convinced,  as  I  have  become  better 
acquainted  with  the  character  of  the  Chicago  bar  and  the  hydraulic 
law  governing  its  formation,  that  it  can  best  be  kept  subdued  by 
habitual  annual  dredging,  and  at  a  much  less  expense  than  by  any 
other  means.  We  have  already  demonstrated,  by  the  practical  opera- 
tions in  1854  and  1856,  that  a  direct  channel  over  this  bar,  by  the 
north  pier-head,  can  be  kept  constantly  open  to  a  width  of  three  huii- 
dred  and  fifty  (350)  to  four  hundred  (400)  feet  by  thirteen  (13)  feet 
deep,  for  an  annual  expense,  in  using  a  dredging  machine,  of  two 
thousand  five  hundred  to  three  thousand  dollars;  that  is  to  say,  $2,500 
to  $3, 000.  On  this  point  we  would  ask  a  reference  to  maps  G,  Nos. 
11,  12,  38,  43,  44,  and  52,  to  be  found  in  the  Topographical  Bureau 
and  in  the  archives  both  of  the  Senate  and  House  of  Representa- 
tives.— (See  also  Senate  Ex.  Doc.  No.  16,  34th  Congress,  3d  session, 
pp.  22  to  26,  and  pp.  303  to  307.)* 

We  consider  the  idea  of  preventing  the  formation  of  the  Chicago 
bar — either  by  an  extension  of  the  north  harbor  pier  or  by  construct- 
ing a  counter  pier  out  in  the  lake,  so  as  to  produce  an  increased  cur- 
rent in  the  channel-way  to  be  left  between  it  and  the  end  of  the  north 
pier,  for  the  purpose  of  wafting  the  silt  to  leeward,  past  the  mouth  of 
the  river — ^as  entirely  inexpedient  and  inapplicable  to  the  improve- 
ment in  question.  While  either  of  these  plans  would  be  far  more 
costly  than  dredging,  neither  of  them  would,  in  our  opinion,  ensure 
the  same  success. 

The  cost  of  the  proposed  steam  dredging  machine  and  scows  is 
included  in  estimate  A  1. 

The  dredging  (f  Chicago  bar. 

A  reference  to  the  six  maps  of  Chicago  harbor  and  bar  last  men- 
tioned, and  also  to  maps  G,  Nos.  22  and  23,  of  the  same  harbor  and 
bar,  each  showing  their  aspect  at  different  periods  between  April, 
1854,  and  April,  1857,  will  be  sufficient  to  convince  any  one  that  how- 
ever often  this  bar  may  be  removed  by  dredging,  it  will  re-form  itself 
by  the  deposits  caused  by  the  meeting  of  the  littoral  or  shore  current 
of  the  lake  with  the  obstruction  of  the  east  end  of  the  north  pier; 
and,  moreover,  that  it  will  always  assume  identically  the  same  direc- 
tion, shape,  and  dimensions,  as  to  width,  which  it  had  before  being 
cut  away  by  dredging. 

Here,  then,  we  have  the  uniform  effect  of  a  fixed  hydraulic  law 
exhibited,  which  is  of  great  value  in  discussing  the  question  as  to 

o  The  net  cost  to  the  United  States  of  the  dredging  of  thia  bar  in  1856  was  erroneously 
printed  in  line  12,  at  page  307  of  the  above  mentioned  document,  as  $4  83  per  cubic 
yard.  It  should  have  been  printed  4.83  cents ;  that  is  to  say,  four  cents  and  eighty- three 
hundredths  of  a  cent  per  cubic  yard. 
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the  best  mode  of  keeping  an  open  channel  through  it,  and  also  sure 
data  for  computing  the  expense  of  producing  such  a  cliannel  by 
dredging. 

In  the  present  instance,  in  order  to  produce  the  desired  channel  to 
a  depth  of  thirteen  (13)  feet  beloAv  the  ordinary  or  mean  level  of  the 
lake,  it  will  require  the  removal  of  twenty-two  thousand  (22,000  cubic) 
yards  of  sand. 

The  expense  of  this  item  is  introduced  in  estimate  A  1. 

Recapitulation  of  tlenia  in  estimate  A  1,  hereto  attached, 

1.  For  repairing  piers  in  stone  masonry $152,405  04 

2.  For  extending  tlie  south  pier  480  feet 28,924  95 

3.  For   a  basin   for  the  preservation  and  protection  of 

public  property 18,080  47 

4.  For  a  steam  dredge  and  scows 17, 500  00 

5.  For  dredging  Chicago  bar 2,200  00 

6.  For  a  set  of  meteorological  instruments 232  60 

Amount  required  for  Chicago  harbor 214,342  96 


I  recommend  that  the  above  sum  be  granted  in  two  equal  annual 
appropriations  of  $109,671  48  each. 

A  reference  to  the  various  positions  occupied  at  various  periods  by 
the  lake  shore  line,  north  of  this  harbor,  shown  on  map  G,  No.  52, 
shows  that,  while  the  north  pier  projected  into  the  lake  far  to  the  east 
of  the  shore  line,  the  formation  of  new  land  by  accretion  caused  by 
the  deposits  of  the  silt  brouglit  down  by  the  littoral  current  was 
nearly  in  the  direct  ratio  of  the  elapsed  time;  but  that  in  proportion 
as  the  general  direction  of  this  new  shore  line  approaches  to  a  coin- 
cidence with  the  direction  or  thread  of  this  littoral  current,  the  in- 
crease is  much  less  rapid,  nearly  in  the  inverse  ratio  of  the  elapsed 
time. 

I  mention  these  facts  in  refutation  of  the  idea  which  has  been  ad- 
vanced that  the  piers  can  produce  no  permanent  benefit  in  keeping 
the  harbor  open,  but  that  the  shore-line  will  progress  further  and 
further  out,  until  it  transcends  the  eastern  limit  of  the  north  pier. 

By  the  aid  of  habitual  dredging  in  the  manner  already  mentioned, 
and  at  a  comparatively  small  annual  cost,  there  is  no  reason  we  think 
to  doubt  that  the  piers  will  perform  effectually  the  office  for  which 
they  were  intended,  and  for  a  very  long  period  to  come,  without  a 
further  extension  into  the  lake. 

Openings  in  the  harltor  jners  to  a^^commodate  ship  Inxsins. — ^Tlie  second 
bond  of  the  Illinois  Central  Rjiilroad  Company,  dated  May  21,  1858, 
and  the  conditions  stipulated  under  which  the  said  company  was  per- 
mitted to  make  a  second  opening  in  the  United  States  south  harbor 
pier  to  communicate  with  its  second  ship  basin,  have,  since  my  last 
annual  report,  been  duly  executed,  and  is  hereto  attached,  marked 
A,  2. 
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They  are  recorded  at  page  205,  in  Book  No.  40  of  Mortgages,  in 
the  oflSce  of  the  clerk  and  ex-ofl5cio  recorder  of  Cook  county,  Illinois, 
at  Chicago. 

The  reference  map  thereto  appertaining  is  recorded  in  the  same 
office  in  Book  No.  143,  at  page  0,  or  one  page  preceding  page  1. 

The  first  bond  of  the  same  company,  dated  April  20,  1855,  and  the 
conditions  under  which  it  was  permitted  to  make  an  opening  in  the 
said  pier  to  communicate  with  its  first  ship  basin  are  recorded  in  the 
same  office  at  Chicago,  at  page  469,  in  Book  130,  of  Deeds.  The 
illustrative  map  attached  to  the  same  is  recorded  at  page  27,  in  Book 
133,  of  Maps,  in  said  oflSce.  These  documents  are  printed  at  pages 
58  to  62,  in  Senate  (Ex.)  Document  ,  No.  16,  of  the  34th  Congress, 
3d  session. 

The  agreement  and  consent  of  the  parties  in  interest  to  the  line  of 
excavation  for  the  improvement  of  the  navigation  of  Chicago  river, 
under  the  act  of  Congress  approved  July  21,  1852,  namely:  John 
Baptiste  Beaubien,  the  Illinois  Central  Railroad  Company,  the  cor- 
porate authorities  of  the  city  of  Chicago,  and  the  United  States, 
dated  September  26,  1855,  was  duly  recorded  at  page  463,  in  Book 
130  of  Deeds,  and  the  reference  map  thereto  attached  was  recorded 
at  page  26^,  (twenty-six  and  a  half,)  in  Book  133,  of  Maps,  in  the 
wane  office.  This  paper  is  printed  at  pages  79  to  81  of  the  aforesaid 
fienate  document.  x 

The  bond  of  the  Chicago  Dock  and  Canal  Company,  dated  No- 
vember 11,  1858,  and  the  conditions  stipulated  under  which  the 
paid  company  has  received  permission  to  make  an  opening  in  the 
United  States  north  pier  of  Chicago  harbor,  to  communicate  with  the 
said  company's  intended  ship  basin  and  canals,  authorized  by  the  act 
of  incorporation  granted  by  the  State  of  Illinois,  of  February  12, 
1857,*  have  been  duly  executed  by  the  said  company,  and  is  hereto 
attached,  marked  A,  3.  So  soon  as  the  maps  of  reference  can  be 
completed  the  document  will  be  forwarded  for  the  action  of  the  War 
Department,  after  which  it  will  be  recorded  at  Chicago. 

Monthly  avei'ayee  of  the  elevation  of  the  surface  of  Lake  Michigan. 

These  were  given  in  my  annual  report  for  1857,  for  the  period 
embraced  between  September  1,  1854,  and  September  30,  1857, 
embracing  a  period  of  three  years."^ 

The  observations  upon  the  tide-gauge  at  the  east  end  of  the  north 
pier,  (see  map,)  have  been  continued  to  the  present  time. 

From  February  9  to  March  15,  inclusive,  1858,  the  gauge  at  this 
point  was  frozen  fast  in  its  box  and  did  not  operate.  The  registers 
for  that  period  were,  therefore,  made  by  a  similar  tide  gauge  which, 
in  November,  1857,  I  established  within  the  well  of  the  city  water- 
works, situated  (see  map  G,  No.  52)  a  few  feet  east  of  Pine   street. 


*  TUi  act  of  incorporation  is  printed  in  Senate  (Ex.)  Doc,  No  42,  of  the  35th  Congreat 
litaeaaon,  at  pp.  49  to  51. 
fflee  page  7  of  Senate  (Ex.)  Document,  No.  42,  35th  Congreaa,  lat  learion. 
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between  Chicago  avenue  and  Pearson  street.  Here  the  gauge  is 
protected  from  freezing,  even  in  the  coldest  weather.  It  was  so 
adjusted,  when  set  in  position,  that  the  zero  (0)  of  its  graduated  rod 
is  in  the  same  level,  or  horizontal  plane,  with  the  zeros  of  the  gauges 
at  the  east  end  of  the  north  harbor-pier,  and  at  Rush  street  bridge. 
The  following  are  the  monthly  averages  from  October  1,  1857,  to 
October  31,  1858,  a  period  of  thirteen  (13)  months,  viz: 


Monthly  averages  of  the  elevation  of  Chicago  river  at  Bush  street  bridge 

Chicago. 


Tear. 


Month. 


1857. 


1868. 


October,  thirty-one  days  observed 3.913 

November,  thirty  days  observed !  3.136 

December,  thirty-one  days  observed......... 3. 110 

January,  thirty-one  days  observed 3.042 

February,  twenty-eight  days  observed 2.  783 

March,  thirty-oue  days  observed |  2.904 

April,  thirty  days  observed 3.221 

May,  thirty -one  days  observed 3.  704 

June,  thirty  da  J  s  observed 4.125 

July,  twenty-nine  days  observed....... .....•...••.••..  4.512 

August,  thirty-one  days  observed 4.470 

September,  thirty  days  obeervtxl 4.076 

October,  thirty-one  days  observed '  3.928 


These  were  given  in  my  annual  report  for  1867,  (see  page  8  of 
printed  Senate  Ex.  Doc,  No.  42,  of  the  35th  Congress,  Ist  session,) 
from  April  1,  1856,  to  September  30,  1857,  embracing  a  period  of 
eighteen  months,  from  observations  on  the  tide  gauge  at  first  situated 
at  the  old  ferrv,  and  afterwards  at  the  ice-breaker  of  the  Rush 
street  bridge. — (See  map  G,  No.  52.) 

The  following  monthly  averages  are  obttiined  from  observations 
upon  the  same  tide-gauge,  made  between  the  first  of  October,  1857, 
and  the  31st  of  October,  1858,  a  period  of  thirteen  (13)  months.  The 
zeros  of  the  two  tide  gauges  are  in  the  same  horizontal  plane  or 
leveh 
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Monthly  averages  of  the  river  gauge. 


Year. 


Month. 


1857. 


1858. 


October,  thirty-one  days  observed - 

November,  thirty  days  observed ... 

December,  thirty-one  days  observed  ...... .. 

January,  thirty-one  days  observed.......... 

February,  only  eight  days  observed  ;  ice  prevented  more  ;  river 

froien... 

March,  only  eighteen  days  observed ;  river  frozen  over ;  the  rest 

of  the  time  this  montii. .... ... 

April,  thirty  days  observed 

May,  thirty-one  days  observed . 

June,  thirty  days  observed 

July,  twenty-nine  days  observed.. 

August,  thirty-one  days  observed . .. 

September,  thirty  days  observed 

October,  thirty-one  days  observed 


O  V  O     . 
•^  O   rt  c8 

4J  «g  n  _ 

o  g-S  ^ 

?4 


4.106 
3.303 
3.334 
3.230 

3.05G 

3.197 
3.383 
3.867 
4.377 
4.643 
4.720 
4.418 
4.128 


Prom  the  foregoing  results,  it  appears  that  the  surface  of  Lake 
Michigan  is  at  this  time  full  two  feet  higher  than  it  was  in  1854. 

This  result  has  an  important  bearing  on  the  question  of  height  that 
should  be  given  to  all  piers  constructed  on  this  lake. 

They  should  not  be  less  than  five  feet  high  above  the  extreme  high- 
water  stage  of  the  lake  along  the  margins  of  the  rivers,  and  seven 
feet  where  they  are  bounded  on  both  sides  by  the  lake. 

i — LUNAR  TIDE  ON  LAKE  MICHIGAN. 


The  subject  of  a  lunar  tidal  wave  on  our  great  fresh-water  inland 
seas  has  attracted  the  attention  of  philosophers,  so  far  as  I  am  informed, 
only  to  a  very  limited  degree. 

Prom  the  comparatively  small  area  of  the  waters  to  be  acted  upon 
bvthe  lunar  attraction,  the  disturbance  in  the  elevation  of  their  surface 
cannot,  in  any  event,  be  but  small.  It  is,  indeed,  so  small  that  its 
measure  is  liable  to  be  almost  constantly  exceeded  by  the  eflfect  of  the 
winds.  To  obtain  a  satisfactory  measurement  of  its  co-ordinate  re- 
quires careful  observations  at  times  when  a  calm  lake-surface  conspires 
with  the  period  when  the  position  of  the  moon  in  her  orbit  is  such  as 
to  give  her  a  maximum  influence  upon  the  tide.  Patient  and  long- 
wntinued  observations  are  indispensably  necessary  to  obtain  data 
safficient  for  the  complete  solution  of  this  problem. 

During  the  past  season  I  have  instituted  a  series  of  observations 
toitching  this  interesting  question.  Hourly,  and  sometimes  half-hourly, 
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observations  have  been  made  of  the  lieight  of  the  lake-surface  when 
the  moon  was  near  the  full;  and,  so  far  as  the  investigation  has  pro- 
gressed, it  brings  us  to  the  conclusion  that  there  is  a  perceptible 
lunar  tidal-wave  on  Lake  Michigan,  whose  co-ordinate,  measured 
from  the  mean  level  of  the  lake-surface,  is  as  much  as  fifteen-hun- 
dredths  to  two-tenths  of  a  foot ;  that  is  to  say,  0.15  to  0.2  of  a  foot. 

I  have  not  had  time,  apart  from  the  regular  official  duties  devolving 
on  me  here,  to  collate  all  the  observations  that  have  been  made  so  as 
to  attach  them  to  this  report.  This  will,  however,  be  done,  and  they 
will  be  submitted  at  a  future  time.  In  the  meanwhile  the  observa- 
tions will  be  continued  whenever  circumstances  shall  be  favorable.  I 
do  not  doubt  that  they  will  prove  the  existence  of  a  lunar  tidal-wave 
in  our  great  lakes  to  the  extent  above  mentioned. 

Latitude  and  longihide  of  Chicago. 

In  my  annual  report  of  last  year  the  longitude  of  Chicago  was 
given  west  of  Greenwich,  as  determined  by  electric  signals,  based 
upon  mv  determination  of  the  longitude  of  the  centre  of  the  citadel 
of  Quebec,  in  the  year  1842.— (See  pp.  12  to  22,  and  56  to  60  of  Senate 
Ex.  Doc.  No.  42  of  the  35th  Congress,  1st  session.) 

On  the  nights  of  the  15th  and  23d  of  August,  and  the  18th  of 
•September  last,  I  observed  with  the  sextant  for  the  latitude  of  this 
place. 

The  stars  observed  on  were  arranged  in  pairs,  and  were  selected  so 
that  one  should  pass  the  meridian  to  the  north  and  the  other  to  the 
south  of  the  zenith,  and  at  nearly  equal  meridian  altitudes.  This  was 
done  for  the  purpose  of  eliminating  any  small  and  imperceptible 
-errors  that  might  appertain  to  the  instrument,  either  in  the  gradua- 
tion of  the  circular  arc  or  limb,  in  the  position  of  the  mirrors,  or  in 
the  coUimation  of  the  telescope ;  and  likewise  for  the  elimination  of  any 
error  of  personal  equation  appertaining  to  the  observer. 

The  stars  observed  on  for  determining  the  time  were  also  selected 
in  pairs  of  nearly  the  same  declination,  both  north  in  this  latitude, 
and  of  such  right  ascension  that  one  could  be  observed  when  near 
the  oast  and  the  other  when  near  tlie  west  prime  vertical,  with  but 
little  elapsed  time  between  their  being  at  nearly  equal  altitudes  when 
in  these  respective  positions.  If  they  could  not  be  observed  on  the 
prime  vertical,  care  was  taken  to  observe  them  both  on  the  same  side 
of  that  plane,  either  both  when  north  or  both  when  south  of  it. 

This  was  done  for  the  purpose  of  the  same  eliminations  above 
described,  and  also  for  the  elimination  of  any  small  errors  in  the 
determination  of  the  latitude,  which  w»is  to  be  used  as  a  term  in  the 
formula  for  computing  the  time. 

In  some  instances  equal  altitudes  of  the  same  star  were  observed, 
caat  and  west  or  before  and  after  passing  the  meridian,  for  computing 
the  time.  This  method  ensures  a  perfect  elimination  of  all  the  errors 
above  alluded  to.  jm^L 

With  these  precautions  a  practi^p  observer  may,  even  with  so 
light  and  portable  an  apparatus  as  a  sextant  of  1\  inches  radius,  with 
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an  artificial  horizon  of  quicksilver,  and  a  good  watch  or  chronometer, 
obtain  a  pretty  close  determination  of  the  latitude  of  a  place  by  a  few 
hours'  work  in  a  single  night. 

Observations, 

1858,  August  15.  Time  stars  a  (Alpha)  Andromedae  E.,  and  a 
(Alpha)  Coron^se  Borealis  W.  Also  equal  altitudes  of  a  (Alpha) 
Cygni. 

LATITUDE   OP  STATION. 

Bv  25  circum-meridian  altitudes  of  Altair  (a  Aquilaa)  S. 
'combined  with  17  ditto  of  r  (Gamma)  Cephei  N.  •  •  •  •   41°  53'  46". 8 

Samenight. — Latitude  by  12  circum-meridian  altitudes 
of  a  (Alpha)  Aquarii  S.  combined  with  10  altitudes  of 
Polaris  {a  Urs®  minoris)  N. 41°  53'  45^6 

1858,  August  23. — ^Time  stars  the  same  as  on  the  15th. 
Latitude  by  24  circum-meridian  altitudes  of  Altair  S. 
combined  with  18  ditto  of  r  (Gamma)  Cephei  N.  •  •  •   41°  53'  47".3 

1858,  September  18. — ^Time  stars,  a  (Alpha)  Androme- 
dae  E.,  and  a  (Alpha)  CoronaB  borealis  W.  Also 
equal  altitudes  of  a  (Alpha)  Pegasi 

Latitude  by  15  circum-meridian  altitudes  of  Altair  S. 
combined  vdth  26  ditto  of  r  (Gamma)  Cephei  N.  •  •  •  •   41°  53'  46". 

Same  night. — ^By  28  circum-meridian  altitudes  of  a 
(Alpha)  Aquarii,  and  22  ditto  of  ^  (Beta)  Aquarii, 
both  S.,  combined  wnth  18  altitudes  of  Polaris  (a 
Ursro  min.)  ^ 41°  53'  45".8 

Result, — Latitude  of  station  by  giving  each  pair  of  stars 
an  equal  weight 41°  53'  46".3 

The  point  of  observation  was  sixty-two  (62)  feet  due  north  of  the 
front  door  stops  of  my  quarters.  It  was  in  the  middle  of  the  side- 
walk on  the  north  side  of  Huron  street,  and  eighty  (80)  feet  east  of 
the  middle  of  Wolcott  street.  It  is  also  four  hundred  and  three  (403) 
feet  south  of  the  parallel  and  two  hundred  and  nine  (209)  feet  west 
of  the  meridian  of  the  observing  station  near  the  Roman  Catholic 
church,  which  was  occupied  in  May,  1857,  for  determining  the  diflfer- 
ence  of  longitude  between  this  place  and  Quebec;  for  a  full  account 
of  which  see  Senate  (Ex.)  Doc.  No.  42,  of  the  35th  Congress,  Ist 
session.  The  longitude  of  that  station  was  then  given,  (see  page 
20)  as  west  of  Greenwich,  5h.  50m.  30s.  99. 
Its  latitude  from  the  above  data  is 41°  53'  50".  3  N^ 

That  station  is  near  a  point  of  triangulation  in  our  survey  of  Chica- 
go harbor,  made  in  April,  1857,  and  was  connected,  in  position^ 
therewith  by  survey.  It  is  marked  '* Temporary  observatory"  on- 
map  G,  No.  52. 

By  our  triangulation  connected  with  the  above  two  data  we  obta.iiu 
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the  geographical  positions  of  other  remarkable  objects  in  the  city  of 
Chicago. 

They  are  all  given  in  the  following  table,  viz: 


PotitioDs  iQ  the  citjr  of  Chicago. 


1.  Temporary  obwnratoiy  of  Hay,  1857,  near 

the  Boman  Catholic  ''Church  of  the  Holy 
Name/'  on  Wolcott  street 

2.  Another  ditto  in  ditto,  of  1868 

3.  Ohserving   station,  north  side  of  Haron 

street,  eighty  feet  east  of  the  middle  of 
Woloott  street ....... 

4.  Steeple  (front  door)  of  the  Boman  Catholic 

''Chnrch  of  the  Holy  Name" 

5.  Stesple  of  the  Protestant  Episcopal  church 

of  St.  James,  on  Cass  street,  corner  of 
Huron  street.. 

6.  Dome  of  the  Chicago  city  hall  or  court-house. 

7.  Base  of  the  new  iron  light-house  (unfin- 

ished) at  the  end  of  the  north  harbor  pier. 

8.  Steeple  of  the  west  market-house,  at  the 

intersection  of  the  middle  of  Bkndolph 
street  with  the  west  side  of  Des  Flaines 
street ...... 

9.  The  point  formerly  occupied  by  the  flag 

staff  of  Fort  Dearborn,  now  destroyed 


North  lati- 
tude. 


Longitude  west  of  Green- 
wich. 


// 


41  63  50.3 
41  63  60.  62 


41  63  46. 3 
41  63  48 


41  63  46.2 
41  63     6.2 

41  63  24. 9 


In  ^aie. 


A.  m.      t. 
6  50  30. 99 
6  60  31. 15 


6  60  31.  2 
5  60  31. 18 


6  60  30.87 
6  60  32.  08 

6  60  27.93 


In  arc. 


It 


41  63    8.4 
41  63  22.  9 


6  50  36. 19 
6  50  30.  37 


87  37  44.8 
87  37  47.  2 


87  37  47. 6 
87  37  47. 7 


87  37  43 
87  38     1.2 

87  36  59 


87  38  47. 8 
87  37  30. 6 


I  have  been  thus  particular  because  in  drawing  up  a  skeleton  map 
of  reference  showing  the  relative  positions  of  the  harbors  under  my  di- 
rection, and  the  consecutive  distances  between  them,  I  was  at  first 
much  deceived  by  the  position  assigned  to  Chicago  by  the  American 
Almanac,  a  work  that  is  much  relied  on  as  authority  in  this  country. 
The  position  of  Chicago  is  there  given  as  in  latitude  42^  0'  north,  and 
longitude  west  of  Greenwich  87^  35',  which  is  eight  and  one-third 
miles  (8  J  miles)  of  error  in  the  assigned  position  of  this  place. 

Very  often  the  distance  between  two  consecutive  harbors  proposed 
to  bo  improved  on  tlie  same  lake-coast  line,  causes  one  of  the  two  to 
be  rejected,  and  hence  it  becomes  important  to  the  general  lake  com- 
merce that  the  positions  of  tliese  harbors  should  be  laid  down  on  a 
skeleton  map  of  reference  with  approximate  accuracy  at  least. 

I  am  generally  detained  one  night  at  each  principal  harbor  when  I 
make  my  visits  of  inspection,  and  if  the  Topographical  Bureau  will 
supply  me  with  a  good  pocket  chronometer,  set  on  sidereal  time,  I 
can  very  easily,  in  one  night  of  clear  weather,  fix  the  position  of  each 
with  sufficient  accuracy  for  our  purpose,  and  thus  correct  some  errors 
of  magnitude  in  the  reputed  distances  between  harbors  which  the 
lake -coast  survey  has  not  reached,  and  may  not  for  several  seasons  to 
come. 

There  is  no  balance  remaining  of  the  last  appropriation,  which  was 
granted  in  1852,  for  Chicago  harbor  improvement. 
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A  1. 

Estimate  of  the  cost  of  repairing  the  United  States  piers  at  Chicago  har- 
bor^ lUinois—for  the  extension  of  the  sovih  pier  480  feet  to  the  east- 
vxird—foT  a  basin  east  of  and  adjoining  the  Illinois  Central  Railroad 
Company's  pier— for  building  cribs— for  mooring  and  protecting  the 
United  States  harbor-boats^  scotas,  floating  pUe-drivers,  and  timber — 
far  a  new  steam  dredge  and  scotvs — and  for  dredging  the  bar  and  the 
harbor  between  the  piers. 

I.    FOR  THE  REPAIRS  OP  THE  PIERS  IN  STONE  MASONRY. 

This  includes  that  portion  of  the  north  pier  contained  between  the 
first  angle,  at  the  point  marked  A,  in  red  on  the  accompanying  copy 
of  map  G,  No.  52,  sent   in  triplicate   with  this   report,  and  the  east 

extremity  of  the  said  pier,  a  length  of 2,032  feet* 

Also  the  whole  of  the  south  pier  from  the  ship  basin  of 
the  Illinois  Central  Railroad  Company  to  the  east  ex- 
tremity of  the  said  pier,  a  length  (see  map  G,  No.  52,) 
of ' 908  feet. 

Total  length  to  be  repaired  in  stone  masonry 2, 940  feet. 

It  is  proposed  to  tear  away  the  old  rotten  timber  work  from  the 
above  portions  of  the  piers,  from  a  plane  one  foot  below  the  level  of 
extreme  low  water  in  Lake  Michigan,  and  to  rebuild  with  stone 
masonry  fro^  that  plane  to  a  height  of  seven  feet  above  the  same  on 
that  portion  of  the  north  pier  included  between  the  point  A  and  the 
present  lake  shore,  a  distance  of  1,452  feet.  Prom  thence  to  the  east 
extremity  of  the  north  pier,  a  distance  of  580  feet,  it  is  proposed  to 
rebuild  with  stone  masonry  to  a  height  of  nine  feet  above  the  same 
plane. 

In  regard  to  the  south  pier,  it  is  proposed  to  rebuild  with  stone 
masonry  from  its  west  extremity  to  the  point  where  it  meets  the  Illi- 
nois Central  Railroad  Company's  pier,  a  distance  of  500  feet,  to  a 
height  of  seven  feet;  and  from  thence  to  its  east  extremity,  a  distance 
of  408  feet,  to  a  height  of  nine  (9)  feet  above  the  same  plane. 

The  whole  of  that  portion  of  the  north  pier  proposed  to  be  repaired 
is  24  feet  wide,  and  the  south  pier  has,  throughout,  a  uniform  width 
of  20  feet. 

Hence  we  have  four  units  of  comparison  for  founding  our  estimate, 
each  one  being  assumed  at  one  hundred  (100)  feet  long.  They  are  to 
be  applied  respectively  to  the  following  portions  of  the  two  piers,  viz: 

1.  1,452  feet  of  the  north  pier,  24  feet  wide,  to  be  built  to  a  height 
of  7  feet  in  masonry. 

2.  580  feet  of  the  north  pier,  24  feet  wide,  to  be  built  to  a  height 
of  9  feet  in  masonry. 
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3.  500  fcQt  of  the  south  pier,  20  feet  wide,  to  be  built  to  a  height 
of  7  feet  in  masonry. 

4.  408  feet  of  the  south  pier,  20  feet  wide,  to  be  built  to  a  height 
of  9  feet  in  masonry. 

The  units  for  these  four  cases  will  be  as  follows,  viz: 

1.  Estimate  of  the  cost  of  the  nnif,  100  feet  long  by  24  feet  tvidey  and  7 

feet  high,  for  the  north  pier. 

5fcr  tearing  away  and  removing  decayed  wood  work  and 
the  ballast  stone  now  within  the  pier  to  one  foot 
below  the  level  of  extreme  low  water,  and  preparing 
the  bed  to  receive  the  stone  masonry,  at  $3  per  lineal 
foot $300  00 

For  130  cubic  yards  of  dressed  stone  masonry,  to  extend 
to  a  width  of  five  (5)  feet  from  the  river  face  of  the 
north  pier,  at  $11  per  cubic  yard,  laid  in  cement,  with 
iron  clamps  and  dowel  pins 1,430  00 

For  493  cubic  yards  of  masonry,  to  consist  of  large  quarry 
stones  hammered  to  fair  and  safe  bearings,  laid  in  ce- 
ment; for  filling  in  between  the  face  work  of  the  north 
pier,  at  $5  per  cubic  yard 2,465  00 

Estimated  cost  per  100  lineal  feet  of  masonry,  24  feet 
wide  and  7  feet  high,  (a) 4, 195  00 


2.  EstimcUe  for  the  unit  100  feet  long  by  24  feet  wide,  and  9  feet  high^ 

for  the  north  pier. 

For  tearing  away  and  removing  the  decayed  wood  W'ork 
and  the  ballast  stone  now  within  the  pier,  as  above, 
and  preparing  the  bed  to  receive  the  stone  masonrv, 
at  $3  per  lineal  foot ' .  $300  00 

For  333  cubic  yards  of  dressed  masonry,  to  extend  to  a 
width  of  5  feet  within  the  lakeward  and  the  river 
faces  of  the  north  pier,  at  $11  per  cubic  yard,  laid  in 
cement,  with  iron  clamps  and  dowel  pins 3, 663  00 

For  467  cubic  yards  of  masonry,  to  consist  of  large  quarry 
stones,  hammered  as  above,  and  laid  in  cement,  for 
filling  in  between  the  face  work  of  the  north  pier,  at 
$5  per  cubic  yard 2,335  00 

Estimated  cent  per  100  lineal  feet  of  masonry,  24  feet 

wide  and  9  feet  high,  (6) 6,298  00 
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3.  Estimate  for  the  unitj  100  feet  long  by  20  feet  tvide,  and  7  feet  htgh^ 

for  the  sottth  pier. 

For  tearing  away  and  removing  the  decayed  wood  work 
and  the  ballast  stone  now  within  the  pier,  to  one  foot 
below  the  level  of  extreme  low  water,  and  preparing 
the  bed  to  receive  the  stone  masonry,  at  $2  75  per 
lineal  foot $275  00 

For  130  cabic  yards  of  dressed  stone  masonry,  to  extend 
as  before,  to  a  width  of  5  feet  within  the  river  face  of 
the  south  pier,  at  $11  per  cubic  yard,  laid  in  cement, 
with  iron  clamps  and  dowel  pins 1,430  00 

For  389  cubic  yards  of  masonry,  of  large  quarry  stones, 
hammered  as  above,  and  laid  in  cement  back  of  the 
face  wall,  at  $5  per  cubic  yard 1,945  00 


Estimated  cost  per  100  lineal  feet  of  masonry,  20  feet 
wide  and  7  feet  high,  (c) 3,650  00 


4.  Estimate  for  the  unit  (^  one  hundred  feet  long^  by  tioenty  feet  toide^ 

and  nine  feet  highy  for  the  south  pier. 

For  tearing  away  and  removing  the  decayed  wood  work 
and  the  ballast  stone  now  within  the  pier,  as  above, 
and  preparing  the  bed  to  receive  the  stone  masonry, 
at  $2  75  per  lineal  foot $275  00 

For  333  cubic  yards  of  dressed  masonry,  to  extend  to  a 
width  of  6  feet  within  the  lakeward  and  river  faces 
of  the  south  pier,  at  $11  per  cubic  yard,  laid  in  ce- 
ment, with  iron  clamps  and  dowel  pins 3, 663  00 

For  333  cubic  yards  of  masonry  of  large  stones,  ham- 
mered to  fair  bearings,  and  laid  in  cement  between 
the  face  walls,  at  $5  per  cubic  yard 1, 665  00 


Estimated  cost  per  100  feet  of  masonry,  &c.,  20  feet 
wide  and  9  feet  high,  for  the  south  pier,  (d) 5, 603  00 


Using  the  four  units  of  comparison  above  given,  we  get — 
For  1,452  feet  of  the  north  pier  to  be  built  up  7  feet 

high  and  24  feet  wide,  at  (a)  $4, 195  per  100  lineal 

feet $60,911  40 

For  580  feet  of  the  north  pier  to  be  built  up  9  feet  high 

and  24  feet  wide,  at  (b)  $6,298  per  100  lineal  feet  -  -        36,528  00 
For  500  feet  of  the  soutn  pier  to  be  built  up  7  feet  high 

and  20  feet  wide,  at  $3,650  (c)  per  100  lineal  feet  •  •        18,250  00 

26 
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For  408  feet  of  the  south  pier  to  be  built  20  feet  wide 
and  9  feet  high  with  masonry,  at  $5,603  {d)  per  100 
feet  of  length 22,860  24 

Sum 138,550  04 

Add  10  per  cent,  for  contingencies 13,855  OO 

(I.)  Estimated  cost  of  repairing  both  the  north  and 

south  piers  in  stone  masonry 152,405  04 


II.  For  extending  the  south  pier  four  hundred  and  eightt  feet  to 

THE  EAST. 

This  will  require  the  addition  of  15  cribs  to  the  present  south  pier, 
each  32  feet  long,  20  feet  wide,  and  15  feet  high  from  the  bottom  to 
the  surface,  or  20  feet  high  from  the  bottom  to  the  flooring  at  top. 

These  cribs  should  be  constructed  in  accordance  with  the  drawings 
given  in  the  detail  on  sheet  G  No.  20,  now  in  the  Topographical  Bu- 
reau, and  also  in  the  archives  of  the  United  States  Senate  at  Wash- 
ington, being  case  2  of  my  plans  of  crib  work. — (See  also  the  specifi- 
cations contained  in  the  table  T  2,  at  pp.  16  to  18  of  Senate  Ex.  Doc. 
No.  16  of  the  34th  Congress,  3d  session,  and  the  formula  of  computa- 
tion at  page  15  of  the  same  document.) 

The  cost  of  one  such  crib  will  be  as  follows,  viz: 
For  2,419  lineal  feet  of  pine  timber,  hewed  or  sawed, 

1  foot  square,  at  17  cents  per  lineal  foot $411  23 

For  880  lineal  feet  of  white  oak  timber,  hewed  or  sawed, 

1  foot  square,  at  19  cents  per  lineal  foot 167  20 

For  1,482  feet,  board  measure,  of  white  oak  plank,  3  by 

8,  flooring,  at  $20  per  M 29  64 

For  3,167  pounds  of  1  inch  square  wrought  iron  for 

bolts,  at  4  cents  per  pound 126  68 

For  137  pounds  of  wrought  iron  spikes,  }  by  }  of  an 

inch  square,  7J  cents  per  pound 10  28 

For  63^  cords  of  hard  stones  for  crib  ballast,  at  $8  per 

cord  of  128  cubic  feet 608  00 

For  labor,  carpentry,  sinking  in  position,  and  filling 

with  stone,  and  superintendence 500  00 

Sum 1,753  05 

Add  10  per  cent,  for  contingencies 175  30 

Estimated  cost  of  1  crib 1,928  33 

(II.)  Then  15  cribs,  at  $1,928  33  each,  gives  as  the  cost 
of  extending  the  south  pier  of  Chicago  harbor 
480  feet  to  the  east 28,924  95 
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in.  Foe  a  basin  to  pboteot  the  public  pbopebtt  and  for  build- 

INO  CRIBS. 

The  United  States  possess  no  grounds  nor  conveniences  for  con- 
stmction,  nor  for  protecting  the  harbor  property,  such  as  the  steam 
dredging  machine,  floating  pile-drivers,  scows,  boats,  timber,  &c. 

It  is  proposed  to  provide  such  a  protection  by  building  a  basin  at 
the  angle  formed  by  the  south  harbor  pier  and  the  Illinois  Central 
Railroad  Company's  pier,  to  occupy  the  position  drawn  in  red  on  the 
accompanying  three  copies  of  map  G  No.  52.  The  basin  here  repre- 
sented is  320  feet  long  by  100  feet  wide,  and  would  communicate 
with  the  Chicago  river  by  means  of  an  opening  to  be  made  in  the 
south  pier  35  feet  wide. 

For  the  construction  of  such  a  basin  there  will  be  required  420 
lineal  feet  of  crib  work,  to  be  built  in  water  of  ten  feet  average 
depth.  Hence  there  will  be  required  the  equivalent  of  13g  cribs, 
each  32  feet  long  by  20  feet  wide,  and  15  feet  high  from  bottom  to 
top.  It  is  proposed  to  construct  them  in  accordance  with  case. 2d  of 
crib  work,  and  the  specifications  contained  in  table  T  2,  to  be  found 
at  pages  16  to  18  of  my  report  No.  116,  as  printed  in  Senate  Ex- 
ecutive Doc.  No.  16  of  the  34th  Congress,  3d  session;  and  as  also 
shown  on  sheet  marked  **G,  No.  20,''  now  in  the  Topographical 
Bureau,  and  in  the  archives  of  the  United  States  Senate. 

Estimate  of  the  cost  of  one  such  crib. 

For  1649  lineal  feet  of  pine  timber,  hewed  or  sawed  1 

foot  square,  at  17  cents  per  lineal  foot $280  33 

For  880  lineal  feet  of  white  oak  timber,  hewed  or  sawed 

1  foot  square,  at  19  cents  per  lineal  foot 167  20 

For  1482  feet,  board  measure,  of  white  oak  plank,  3  by 

8,  for  flooring,  at  $20  per  M 29  64 

For  2,322   pounds  of  1  inch  square  wrought  iron,  for 

bolts,  at  4  cents  per  pound 92  88 

For  137   pounds  of  wrought  iron  spikes,  f  by  f  of  an 

inch  square,  at  7  J  cents  per  pound 10  28 

For  46^  cords  of  ballast  stone,  at  $8  per  cord 372  00 

Cost  of  materials  for  one  crib 952.  33 

For  labor,   carpentry,  sinking   in   position,  and   filling 

with  stone,  and  superintendence 30fr  00 

Sum 1,252  33 

Add  10  per  cent,  for  contingencies 125  23 

Estimated  cost  of  one  crib 1^377  56 

(IIL)  Then  13 J  cribs,  at  $1,377  56  each,  give   for   the 

cost  of  this  basin ' 18,080  47 
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IV.  For  a  steam  dredge  boat  and  scows  for  Chicago  harbor. — ^This 
estimate  will  be  found  in  full  detail  at  pp.  334  and  345  of  my  report, 
as  printed  in  Senate  Doc.  No.  16  of  the  34tli  Congress,  3d  session. 
It  amounts  to $17,500  00 

V.  For  dredging  Chicago  harbor  and  bar. — For  the  excavation  and 
removal  of  twenty-two  thousand  cubic  yards  of  sand,  at  10  cents  per 
cubic  yard $2,200  00 

VI.  For  a  set  of  meteorogical  instruments,  as  per  item  marked  6  of 
my  report  for  1S56,  printed  at  page  335  of  the  aforesaid  Senate 
document $232  50 

RECAPITULATION   OF  ITEMS. 

1.  For  repair  of  piers  in  stone  masonry $152,405  04 

2.  For  extending  the  south  pier  480  feet  east 28, 924  95 

3.  For  a  basin  for  protection  of  the  public  property,  Ac.  18, 080  4T 

4.  For  a  steam  dredge,  and  four  scows,  for  Chicago 

harbor. 17,500  00 

5.  For  dredging  Chicago  harbor  and  bar 2, 200  00 

6.  For  a  set  of  meteorogical  instruments 232  50 


Amount  of  estimate 219,342  96 


J.  D.  GRAHAM, 
Major  Top.  Corps  of  Eng^rs,  BH  Lt.  Col.  Superintending  JBngr. 
Colonel  J.  J.  Abert, 

Chief  Topographical  Engineers^  Washington. 


A  2. 

"Second  bond  of  the  Illinois  Central  BaUroad  Company  to  the  United 
States,  and  conditions  in  reference  to  the  secoTid  opening  in  the  United 
States  south  pier  of  Chicago  harbor,  for  the  said  companxfs  benefit^ 
1858.  (Becorded  in  book  No.  40  (^  mortgages,  on  page  205.  JThe 
map  of  r^erenoe  recorded  in  book  143,  page  0 — thai  is  to  say  the  page 
next  preceding  page  1,  in  the  office  of  the  Becorder  of  Cook  county^ 
lUinois. 

Know  all  men  by  these  presents,  that  the  Illinois  Central  Railroad 
Company  doth  hereby  acknowledge  itself  to  owe  and  to  be  indebted 
unto  the  United  States  of  America,  in  the  penal  sum  of  two  hundred 
thousand  dollars,  lawful  money  of  the  United  States  ;  for  the  payment 
of  which  said  sum,  well  and  truly  to  be  made  it  doth  hereby  bind 
itself,  its  successors,  and  assigns,  solemnly  and  firmly  by  the  so 
presents. 

In  witness  whereof,  the  said  company  has  caused  this  bond  to  be 
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signed  by  its  president  and  treasurer,  and  its  corporate  seal  to  be 
thereunto  affixed  at  their  office,  at  the  City  of  Chicago,  this  twenty- 
first  day  of  May,  one  thousand  eight  hundred  and  fifty-eight. 

Now,  the  condition  of  the  above  obligation  is  such,  that  whereas 
the  said  United  States  of  America  hath,  upon  the  application  of  the 
said  company,  consented  to  allow  the  said  company  to  make  a  second 
opening  in  the  United  States  south  pier  of  the  harbor  of  Chicago,  to 
communicate  with  the  said  company's  proposed  second  ship  basin, 
adjoining  their  depot  grounds  and  grain  houses  at  Chicago,  in  con- 
sideration of  which  said  consent,  the  said  company  hath  agreed,  and 
doth  by  these  presents  agree  to  keep,  observe,  and  perform  certain 
terms,  conditions,  stipulations,  and  agreements,  deemed  essential  by 
the  United  States  to  the  future  security,  safety,  and  accommodation 
of  the  navigation  and  commerce  of  the  people  of  the  United  States, 
carried  on  at  the  said  Chicago,  and  the  future  security  and  permanence 
of  the  public  works  and  harbor  at  Chieago,  and  embodied  and  con- 
tained in  certain  articles  of  consent  and  agreement,  bearing  even  date 
with  these  presents,  to  which  reference  is  hereby  made,  which  said 
articles  are  mutually  signed,  and  triplicated  by  the  respective  parties 
hereto  through  their  authorized  agents. 

Now,  therefore,  if  the  said  Illinois  Central  Railroad  Company  shall 
well  and  truly  on  its  part  keep,  observe,  perform,  and  comply  with 
the  terms,  stipulations,  covenants,  and  conditions,  and  agreements 
contained  in  the  said  articles,  upon  its  part  to  be  kept  and  performed, 
and  every  part  thereof,  according  to  the  true  spirit  and  meaning  and 
intent  of  said  articles  and  the  conditions  thereof,  then,  and  in  that 
case,  the  above  obligation  to  be  void,  otherwise  to  remain  in  full 
force  and  virtue. 

The  Illinois  Central  Railroad  Company,  by 
[SEAL.]  W.  H.  OSBORN, 

President  of  the  Illinois  Centred  R.  R.  Company. 

J.  N.  PERKINS, 
Treasurer  of  the  Illinois  Central  R,  R.  Company, 

These  articles  of  consent  and  agreement,  made  and  concluded  this 
twenty -first  day  of  May,  one  thousand  eight  hundred  and  fifty-eight, 
by  and  between  the  United  States  of  America,  acting  through  the 
War  Department  of  the  United  States,  of  the  one  part,  and  the 
Illinois  Central  Railroad  Company  of  the  other  part, 

Witness,  that  upon  the  express  application  of  AWM'said  Illinois 
Central  Railroad  Company  for  permission  to  cut  a  second  opening 
from  th^&epot  grounds  at  Chicago,  through  the  south  pier  of  the 
Chicago  harbor,  for  a  communication  with  the  said  company's  pro- 
posed second  ship-basin,  adjoining  the  said  depot,  the  said  United 
States  of  America  hath  consented  to  grant  and  does  hereby  grant  such 
permission,  upon  the  express  reservations,  conditions,  and  terms 
hereinafter  expressly  stated  and  set  forth,  to  be  well  and  truly  kept, 
t'omplied  with,  observed,  and  performed  by  the  said  Illinois  Central 
Railroad  Company,  with  this  express  reservation,  however,  that  upon 
failure  at  any  time  by  the  said  company  to  so  keep,  comply  with,  and 
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» 

observe  and  perform  the  terms  and  conditions  herein  contained,  and 
every  part  thereof  to  be  kept  and  performed,  that  the  said  United 
States  may  revoke  such  consent  so,  as  aforesaid  expressly  granted, 
and  that  in  such  case  the  said  Illinois  Central  Railroad  Company 
jb^ll  be  at  all  the  expense  of  closing  such  opening  in  the  said  pier, 
and  of  properly  restoring  the  said  pier  and  harbor  in  as  good  and 
perfect  condition  to  the  United  States  as  the  same  were  in  before  the 
grant  of  such  permission  was  made;  and  that  such  closing  shall  be 
made  and  carried  on  under  the  direction,  orders  and  supervision  of 
such  engineer  or  engineers  as  shall  be  designated  for  that  purpose  by 
the  War  Department  of  tlie  United  States. 

And  whereas,  in  consideration  of  such  grant  of  the  permission  so 
given  by  the  United  States,  as  aforesaid,  to  the  said  company,  it  is 
deemed  essential  by  the  United  States  to  the  future  security  and 
permanence  of  the  harbor  and  public  works  of  Chicago,  and  also  to 
the  future  security,  safety,  and  accommodation  of  the  navigation  and 
commerce  of  the  people  of  the  United  States,  carried  on  and  to  be 
carried  on  at  Chicago,  that  the  said  consent  should  only  be  made  upon 
the  conditions,  terms,  stipulations,  reservations,  agreements,  and 
covenants,  herein  expressly  agreed  to,  reserved,  and  contained  on 
the  part  of  the  company : 

Now,  therefore,  the  said  Illinois  Central  Railroad  Company,  in 
consideration  as  aforesaid,  doth  hereby  expressly  promise,  agree,  and 
stipulate  to  and  with  the  United  States,  as  follows,  to  wit: 

1st.  That  before  any  proceeding  towards  a  second  breach  or  opening 
in  the  said  south  pier  is  commenced,  the  said  company  shall  have 
closed  the  walls  or  crib-work  of  their  ship  basin  on  all  sides,  in  such 
manner  as  to  render  them  suflSciently  water-tight  to  prevent  any 
current  between  the  said  ship  basin  and  Lake  Michigan,  and  also  so 
as  to  prevent  any  current  and  any  water  communication  between  the 
said  ship  basin  and  any  other  basin  which  may  have  an  open  commu- 
nication with  the  said  lake. 

2.  That  there  shall  never  be  made  any  other  opening  or  water 
communication  between  the  said  ship  basin  and  Chicago  river  than  that 
now  granted  through  the  said  south  pier  of  the  said  harbor  at  the  point 
marked  F,  on  the  chart  marked  **  Map  G,  No.  43,''  hereunto  attached, 
without  the  express  consent,  previously  obtained,  of  the  War  Depart- 
ment of  the  United  States,  in  writing,  upon  such  further  conditions 
as  may  be  mutually  assented  to  and  agreed  upon. 

3.  That  i^OT  a  good  and  sufficient  communication  along  the  said 
south  pier  shall  be  constructed  across  the  said  second  opening 
therein,  by  means  of  a  drawbridge  moving  on  iron  wheels  or  rollers, 
and  running  on  an  iron  railway,  whose  direction  shall  be  in  the  pro- 
longation to  the  east  of  the  present  direction  of  that  portion  of  the 
south  pier  which  lies  eastward  of  the  said  proposed  second  opening, 
aa  shown  on  the  said  Map  G,  No.  43,  herteo  attached. 

4.  That  there  shall  be  constructed  at  each  extremity  of  the  said 
second  opening  in  the  south  pier,  a  good  and  suflicient  abutment  pier 
for  the  support  of  the  said  drawbridge,  and  that  these  two  abutment 
piors  shall  be  of  masonry,  resting  at  a  depth  of  two  feet  below  the 
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level  of  the  surface  of  the  water  at  its  lowest  ascertained  state  at  the 
point  in  question,  upon  piles;  the  said  drawbridge  and  abutment 
peirs  to  be  in  accordance  with  such  dimensions,  plan,  and  specifica- 
tions as  shall  be  approved  by  the  Topographical  Bureau,  and  sanc- 
tioned by  the  War  Department  of  the  United  States. 

5.  That  the  aforesaid  second  opening  in  the  south  pier  shall  not 
progress  or  be  carried  on  until  such  time  as  shall  be  previously 
recoomiended  by  the  Topographical  Bureau  and  approved  by  the 
War  Department  of  the  United  States. 

6.  That  the  expenses  of  making  the  aforesaid  second  opening  and 
the  drawbridge,  and  the  two  abutment  piers,  and  all  their  appur- 
tenances, shall  be  borne  by  the  said  Illinois  Central  Railroad  Company, 
its  successors  and  assigns,  and  shall  be  carried  on  under  the  direction, 
control  and  supervision  of  such  engineer  or  engineers  as  shall  be 
designated  by  the  War  Department  of  the  United  States,  whose  duty 
it  shall  be  to  adhere  and  conform  to  the  dimensions,  plan,tj^pecifica- 
tions  aforesaid. 

7.  That  all  repairs  and  renewals  of  any  part  or  the  whole  ef  the 
aforesaid  vtrork  shall  always,  and  at  all  times,  be  at  the  expense  of 
the  said  Illinois  Central  Railroad  Company  and  their  successors  and 
assigns,  and  in  accordance  with  such  plan  and  specifications  as  shall 
be  approved  by  the  War  Department  of  the  United  States. 

8.  That  the  jurisdiction  over  and  the  control  of  the  said  draw- 
bridge and  abutment  piers  and  all  their  appurtenances,  shall  always 
be  vested  in  the  United  States  in  as  full  a  manner  as  the  piers  con- 
structed at  the  expense  of  the  said  States;  and  that  they  shall  always 
be  subject  to  such  rules  and  regulations  in  regard  to  the  manner  and 
time  of  opening  and  closing  the  said  drawbridge  as  shall,  from  time 
to  time,  be  specified,  required,  and  directed  by  the  War  Department 
of  the  United  States. 

9.  It  shall  be  at  the  option  of  the  War  Department  of  the  United 
States,  whenever  it  shall  deem  any  of  the  conditions  and  stipulations 
aforesaid  violated  on  the  part  of  the  said  Illinois  Central  Railroad 
Company,  to  revoke  the  permission  so  as  aforesaid  granted,  and  to 
cause  the  aforesaid  second  opening  in  the  south  pier  to  be  closed. 

10.  That  in  case  of  such  revocation  being  made,  and  notice  in 
writing  thereof  served  upon  the  agent  or  agents  of  the  said  Company 
at  Chicago  or  New  York,  the  said  Illinois  Central  Railroad  Company 
shall  close  the  said  second  opening,  and  restore  said  pier  and  harbor 
in  as  good  and  perfect  condition  as  the  same  were  in  at  the  time  of 
the  granting  of  the  aforesaid  permission ;  and  that  upon  a  failure  on 
the  part  of  the  said  Company  so  to  do,  the  War  Department  of  the 
United  States  shall  proceed  and  restore  the  said  pier  and  harbor,  and 
the  said  Company  hereby  stipulates  and  agrees,  in  such  case,  to  pay 
all  the  expenses  of  such  restoration  to  the  United  States. 

It  is  hereby  further  expressly  understood,  that  for  a  more  full  and 
perfect  explanation  of  the  conditions,  covenants,  and  agreements  of 
thene  articles,  and  the  references  therein  made  to  the  map  hereto 
attached,  that  the  same  entitled  * '  Map  G,  No.  43,  Chicago  harbor 
and  bar  Illinois,  from  survey  made  between  the  10th  and  15th  Sep- 
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tember,  1856,  under  the  direction  of  Brevet  Lieutenant  Colonel  J,  D- 
Graham,  Major  United  States  Topographical  Engineers,  superintend- 
ing engineer  of  Lake  Michigan  works,  showing  the  ship  channel 
dredged  out  between  April  22d  and  September  15th,  1856,''  shall 
constitute  and  be  regarded  as  an  integral  part  of  these  articles  to 
accompany  the  same;  and  to  which,  for  greater  certainty,  reference 
is  hereby  expressly  made.  Li  testimony  whereof,  these  articles, 
bearing  even  date,  as  above  expressed,  with  the  bond  hereto  prefixed, 
are  signed  in  triplicate  by  W.  R.  Drinkard,  Acting  Secretary  of  War, 
on  the  part  of  the  United  States,  with  the  seal  of  the  War  Depart- 
ment hereunto  affixed,  at  Washington,  the  fourteenth  day  of  July, 
1858,  and  by  W.  H.  Osborn,  President,  and  J.  N.  Perkins,  Treasurer 
of  the  said  Illinois  Central  Railroad  Company,  with  the  corporate 
seal  of  the  said  Company  also  hereunto  affixed,  at  their  office  at  the 
city  of  Chicago,  Illinois,  the  twenty-first  day  of  May,  in  the  year  one 
thousand  eight  hundred  and  fifty-eight. 

rsEAL.!  y-  ^-  DRINKARD, 

*■  Acting  Secretary  of  War. 

W.  H.  OSBORN, 

President  (^  the  lUinoia  Central  R.  R,  Company, 

rsEAL  1  J-  N-  PERKINS, 

*■        '  ^  Treasurer  of  the  Illinois  Central  R.  R.  Company. 

No.  5801. 

State  op  Ilunois,   Cook  County. 

Piled  for  record  August  twenty-fifth,  A.  D.,  1858,  and  recorded  in 
book  No.  40  of  mortgages,  on  page  205.  Map  of  reference  recorded 
in  book  143,  page  0. 

WM.  L.  CHURCH, 
Clerk  of  Circuit  Court  and  Ex- Officio  Recorder  Cook  County. 


A3. 

Bond  (/  the  Chicago  Dock  and  Canal  Company,  and  conditions  in  refe- 
rence to  an  opening  in  tlie  United  States  north  pier  of  Chuxigo  Harbor^ 
for  the  said  Company^  s  benefit. 

Know  all  men  by  these  presents,  that  the  Chicago  Dock  and  Canal 
Company  doth  hereby  acknowledge  itself  to  owe  and  to  be  indebted 
unto  the  United  States  of  America  in  the  penal  sum  of  two  hundred 
thousand  dollars,  lawful  money  of  the  United  SUites;  for  the  payment 
of  which  said  sum  well  and  truly  to  bo  made,  it  doth  hereby  bind 
itself,  its  successors,  and  iissigns  solemnly  and  firmly  by  these 
prortonts. 

In  witness  whereof,  the  said  company  has  caused  this  bond  to  be 
signed  by  its  president  and  secretary,  and  its  corporate  seal  to  be 
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thereunto  affixed  at  its  office  at  the  city  of  Chicago,  this  eleventh  day 
of  November,  one  thousand  eight  hundred  and  fifty-eight: 

Now,  the  condition  of  the  above  obligation  is  such  that  whereas  the 
said  United  States  of  America  have,  upon  the  application  of  the  said 
company,  consented  to  allow  the  said  company  to  make  an  opening  in 
the  United  States  north  pier  in  the  harbor  of  Chicago,  to  communicate 
with  the  said  company's  proposed  ship  basin  and  canal  to  adjoin  the 
said  north  pier  of  Chicago  harbor,  in  consideration  of  which  said 
consent  the  said  company  hath  agreed  and  doth  by  these  presents 
agree  to  keep,  observe,  and  perform  certain  terms,  conditions,  stipu- 
lations, and  agreements,  deemed  essential  by  the  United  States  to  the 
future  security,  safety,  and  accommodation  of  the  navigation  and  com- 
merce of  th^people  of  the  United  States,  carried  on  at  the  said 
Chicago,  ancflhe  future  security  and  permanence  of  the  public  works 
and  harbor  ai  Chicago,  and  embodied  and  contained  in  certain  arti- 
cles of  consent  and  agreement  bearing  even  date  with  these  presents, 
to  which  reference  is  expressly  made,  which  articles  are  mutually 
signed  and  triplicated  by  the  respective  parties  hereto,  through  their 
authorized  agents : 

Now,  therefore,  if  the  said  Chicago  Dock  and  Canal  Company  shall 
well  and  truly  on  its  part  keep,  observe,  perform  and  comply  with  the 
terms,  stipulations,  covenants,  and  conditions  and  agreements  con- 
tained in  the  said  articles  upon  its  part  to  be  kept  and  performed, 
and  every  part  thereof,  according  to  the  true  spirit  and  meaning  and 
intent  of  said  articles  and  the  conditions  thereof,  then  and  in  that 
case  the  above  obligation  to  be  made  void,  otherwise  to  remain  in  full 
force  and  virtue. 

The  Chicago  Dock  and  Canal  Company  by 

rsiAL.!  MAHLON  D.    OGDEN, 

^  President. 

FRANKLIN  HATHEWAY, 

Secretan/. 

These  articles  of  consent  and  agreement  made  and  concluded  this 
eleventh  day  of  November,  one  thousand  eight  hundred  and  fifty- 
eight,  by  and  between  the  United  States  of  America,  acting  through 
the  War  Department  of  the  United  States  of  the  one  part,  and  the 
Chicago  Dock  and  Canal  Company  of  the  other  part. 

Witness  that  upon  the  express  application  of  the  said  Chicago 
Dock  and  Canal  Company  for  permission  to  cut  an  opening  from  its 
proposed  ship  basin  and  canal  at  Chicago  through  the  north  pier  of 
the  Chicago  harbor  for  a  communication  with  the  said  company's 
proposed  ship  basin  and  canal  to  adjoin  the  said  north  pier,  the  said 
United  States  of  America  have  consented  tq  grant  and  do  hereby 
pant  such  permission,  upon  the  express  reservations,  conditions, 
^d  terms  hereinafter  expressly  stated  and  set  forth,  to  be  well  and 
truly  kept,  complied  with,  observed,  and  performed  by  the  said 
Chicago  Dock  and  Canal  Company,  with  this  reservation  however, 
that  upon  failure  at  any  time  by  the  said  company  to  so  keep,  comply 
^th,  and  observe  and  perform  the  terms  and  conditions  herein  con- 
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tained  and  every  part  thereof  to  be  kept  and  performed,  that  the 
said  United  States  may  revoke  such  consent  so  as  aforesaid  expressly 
granted,  and  that  in  such  case  the  said  Chicago  Dock  and  Canal  Com- 
pany shall  be  at  all  the  expense  of  closing  such  opening  in  the  said 
pier,  and  of  properly  restoring  the  said  pier  and  harbor  in  as  good 
and  perfect  condition  to  the  United  States  as  the  same  were  in  before 
the  grant  of  such  permission  was  made,  and  that  such  closing  shall  be 
made  and  carried  on  under  the  direction,  orders,  and  supervision  of 
such  engineer  or  engineers  as  shall  be  designated  for  that  purpose  by 
the  War  Department  of  the  United  States. 

And  whereas,  in  consideration  of  such  grant  of  the  permission  so 
given  by  the  United  States,  as  aforesaid,  to  the  said  company,  it  is 
deemed  essential  by  the  United  States  to  the  future  security  and 
permanence  of  the  harbor  and  public  works  at  Chicago,  and  also  to 
the  future  security,  safety,  and  accommodation  of  the  pavigation  and 
commerce  of  the  people  of  the  United  States  carried  on  and  to  be 
carried  on  at  Chicago,  that  the  said  consent  should  only  be  made 
upon  the  conditions,  terms,  stipulations,  agreements,  and  covenants 
herein  expressly  agreed  to,  reserved,  and  contained. 

Now,  therefore,  the  said  Chicago  Dock  and  Canal  Company,  in 
consideration  as  aforesaid,  doth  hereby  expressly  promise,  agree,  and 
stipulate,  to  and  with  the  United  States,  as  follows,  to  wit : 

1.  That  before  any  proceeding  towards  a  breach  or  opening  in  the 
said  north  pier  is  commenced,  the  said  company  shall  have  closed  the 
walls  or  crib  works  of  its  ship  basin,  and  canal  or  canals,  and  harbors 
on  all  sides,  and  shall  continue  to  keep  them  and  all  such  of  their 
works  closed  in  such  manner  as  to  render  them  sufficiently  water 
tight  to  prevent  any  current  between  Lake  Michigan  and  the  said 
ship  basin,  and  the  said  canal  or  canals,  and  harbors,  and  also  so  as  to 
prevent  any  current  and  any  water  communication  between  the  said 
ship  basin,  canal  or  canals  and  harbors,  and  any  other  basin  or  water 
way  which  may  have  an  open  communication  with  the  said  lake. 

2.  That  there  shall  never  be  made  any  other  opening  or  water  com- 
munication between  the  said  ship  basin,  or  between  the  said  canal  or 
canals,  or  between  the  said  harbors  or  any  of  them,  and  Chicago 
river  than  that  now  granted  through  the  said  north  pier  of  Chicago 
harbor  at  the  point  marked  A  on  the  chart  marked  **map  G,  No.  58,'* 
hereto  attached,  without  the  express  consent,  previously  obtained  in 
writing,  from  the  War  Department  of  the  United  States,  upon  such 
further  conditions  as  may  be  mutually  assented  to  and  agreed  upon. 

5.  That  the  said  company's  basins,  canals,  and  harbors,  shall  have 
parapets  or  walls  sufficiently  high  to  prevent  the  lake  waves  from 
washing  over  them,  and  from  producing  a  current  through  them  into 
ChicaT^o  river, 

4.  That  a  good  and  sufficient  communication  along  the  said  north 
pier  shall  be  constructed  across  the  said  opening  therein  by  means  of 
a  drawbridge  moving  on  iron  wheels  or  rollers,  and  running  on  an 
iron  railway,  whose  direction  shall  be  in  the  prolongation  of  tho 
proHcnt  direction  of  that  portion  of  the  north  pier  where  the  opening 
shall  be  made,  as  shown  on  the  said  map  G,  No.  58,  hereto  attached. 
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described  and  delineated,  is  the  sole  property  of  the  United  States 
and  their  successors  and  assigns  forever. 

10.  That  the  jurisdiction  over  and  the  control  of  the  aforesaid 
drawbridge,  and  abutment  piers,  and  all  their  appurtenances  shaH 
always  be  vested  in  thie  United  States,  in  as  full  a  manner  as  the  piers 
constructed  at  the  expense  of  the  said  States,  and  that  they  shall 
always  be  subject  to  such  rules  and  regulations  in  regard  to  the  man- 
ner and  time  of  opening  and  closing  the  siaid  drawbridge  as  shall 
from  time  to  time  be  specified,  required  and  directed  by  the  War 
Department  of  the  United  States;  and  that  the  said  opening  and 
closing  shall  be  done  by  or  at  the  expense  of  the  said  Chicago  Dock 
and  Canal  Company. 

11.  That  it  shall  be  at  the  option  of  the  War  Department  of  the 
United  States  when  it  shall  deem  any  of  the  conditions  and  stipula- 
tions aforesaid  violated  on  the  part  of  the  said  Chicago  Dock  and  Canal 
Company,  its  successors  or  assigns,  to  revoke  the  permission  so  as 
aforesaid  granted,  and  to  cause  the  aforesaid  opening  in  the  North 
pier  to  be  closed. 

12.  That  in  case  of  such  revocation  being  made,  and  notice  in 
writing  thereof  served  upon  the  president,  or  other  agent  or  agents 
of  the  said  company,  the  said  Chicago  Dock  and  Canal  Company  shall 
close  the  said  opening  and  restore  said  pier  and  harbor  in  as  good  and 
perfect  condition  as  the  same  were  in  at  the  time  of  the  granting  of 
the  aforesaid  permission;  and  that  upon  a  failure  on  the  part  of  the 
said  company,  its  successors  or  assigns  so  to  do,  the  War  Department 
of  the  United  States  shall  proceed  and  restore  the  said  pier  and  har- 
bor; and  the  said  company  hereby  stipulates  and  agrees  in  such  case 
to  pay  all  the  expenses  of  such  restoration  to  the  United  States. 

13.  It  is  hereby  further  expressly  understood  that  for  a  more  full 
and  perfect  explanation  of  the  conditions,  covenants,  and  agreements 
of  these  articles,  and  the  references  therein  made  to  the  maps  hereto 
attached,  that  the  same  entitled  **map  Q,  No.  58,  Chicago  harbor 
and  bar,  Illinois,  from  survey  made  between  the  17th  of  August  and 

he  2d  of  September,  1858,  under  the  direction  of  Brevet  Lieutenant 
•J.  D.  Graham,  major  United  States  Corps  of  Topographical  Engineers, 
superintending  engineer  of  Lake  Harbor  works,  ^'  and  map  G,  No.  59, 
**Plan  of  the  position  of  the  new  light-house  and  keeper's  house  for 
Chicago  harbor,  with  the  piers  of  defence  for  the  same,  by  Brevet 
Colonel  J.  D.  Graham,  superintending  engineer  of  Chicago  light- 
house,'^  shall  constitute  and  bo  regarded  as  integral  parts  of  these 
articles,  to  accompany  the  same,  and  to  which  for  greater  certainty, 
reference  is  hereby  expressly  made. 

In  testimony  whereof  these  articles  bearing  even  date  as  above  ex- 
pressed with  the  bond  hereto  prefixed,  are  signed  in  triplicate  by  the 
Secretary  of  War,  on  tlie  part  of  the  United  States,  with  the  seal  of 

the  War  Department  hereunto  affixed,  at  Washington,  the day 

of ,  and  by  Mahlon  D.    Ogden,   president,  and  Franklin 

Ilatheway,  secretary,  of  the  said  Chicago  Dock  and  Canal  Company, 
with  the  corporate  seal  of  the  said  company  also  hereunto  afiixcd  at 
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its  office,  at  the  city  of  Chicago,  Illinois,  the  eleventh  day  of  Novem- 
ber, one  thousand  eight  hundred  %Bd.fi^-Q^gl^t^    ^      ^ 

[Sal  of  the  ^Wf^M&u  SJ&Mffgji^L^^ 

WarOflSoe.]  ip/^V'MHkC^    Secretary  of  War. 

MAHLOTfJJl  OGDEN, 

awa  Canal  Company, 
FRANKLIN  HATHEWAY, 
Secretary  of  the  Chicago  Dock  and  Ccmd  Company, 

State  of  Illinois,  ) 

CownJty  of  Cook^  City  of  Chicago^  )     ' 

I,  Charles  R.  Sheldon,  a  notary  public  in  and  for  said  city,  in  the 
county  and  State  aforesaid,  do  hereby  certify  that  Mahlon  D.  Ogden, 
president  of  the  Chicago  Dock  and  Canal  Company,  and  Franklin 
Hatheway,  secretary  of  said  company,  who  are  personally  known  to 
me  as  such,  appeared  before  me  this  day  in  person,  and  acknowledged 
the  foregoing  bond  and  the  articles  of  agreement  thereto  attached  to 
be  their  free  act  and  deed,  for  and  in  behalf  of  the  said  Dock  and 
Canal  Company,  and  that  the  seal  attached  thereto  is  the  seal  of  the 
said  company. 

rVn+«     1      «i  1  Witness  my  hand  and  notarial  seal,  this  11th  day  of 
LiNotanal  seal.J       November,  in  the  year  1858. 

CHARLES  R.  SHELDON, 

Notary  PvhLic, 

2.    WAUKEGAN  BREAKWATER,    ILLINOIS. 

My  annual  report.  No.  116,  for  the  year  1855,  contains  full  informa- 
tion in  regard  to  this  work,  with  an  estimate  in  full  detail  of  its  cost 
tmder  the  proposed  plan,  amounting  to  $137,966  10. 

That  report  is  printed  in  Senate  Ex.  Doc.  No.  16  of  the  34th  Con- 
gress, 3d  session,  at  pages  127  to  140. 

My  report  for  the  following  year  (1856)  is  printed  in  part  2  of  the 
Bame  document,  at  pages  337  and  338. 

As  no  work  has  been  carried  on  there  since  that  period,  owing  to 
no  appropriation  having  been  made  since  the  year  1852,  I  beg  leave 
to  refer  to  those  reports  as  containing  all  the  information  I  have  to 
offer  on  this  subject. 

A  map  of  reference,  marked  G  No.  29,  on  a  scale  of  ytW»  ^r  two 
hundred  feet  to  one  inch,  with  the  proposed  improvement  drawn 
thereon,  was  sent  in  duplicate  to  the  Topographical  Bureau,  with  my 
report  for  1865,  one  of  which  was  sent  to  the  United  States  Senate. 

There  is  a  balance  of  three  hundred  dollars  ($300)  remaining  in 
hand  of  the  appropriation  for  this  work,  which  is  due  to  Sweet,  Ives 
4  Hawley  for  wrought  iron  delivered  by  them  under  contract  before 
I  was  put  in  charge  of  these  lake  harbor  works,  and  which  has  been 
twed  for  bolts  in  constructing  cribs. 

They  were  long  ago  invited  by  me  to  come  forward  and  execute  a 
lawful  voucher  upon  which  I  could  pay  them  the  amount,  but  they 
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have  failed  to  do  so.     The  money  awaits  their  proceedings  on  this 
point.  »    '*..'»     *. 


\       m    »       * 


S^^^NOBHA  HABBOB,  WISCONSIN. 

No  balance  remains  of  the  last  appropriation  (made  in  1852)  for  this 
harbor,  and  no  work  has  been  carried  on  there  since  the  year  1855. 

The  improvements  required  to  be  made  there  are  fully  described  in 
my  reports  for  the  years  1855  and  1856,  which  are  printed  in  the 
above-mentioned  Senate  document,  at  pages  140  to  180  and  338  to 
339.     The  estimates,  in  full  detail  of  items,  are  printed  at  pages  173 

to  177,  amounting  in  all  to  the  sum  of  $58,047  24. 

The  amounts  under  the  different  heads  are  as  follows,  viz: 

1.  For  the  protection  of  the  harbor  from  a  deposit  of  the 

drifting  sand  blown  across  the  piers  into  the  channel  •  -         $750  00 

2.  For  the  extension  of  the  harbor  piers 19,096  88 

3.  For  dredging  necessary  to  produce  a  depth  of  12  feet 
over  the  bar,  and  between  the  United  States  piers, 
and  also  a  depth  of  10  feet  in  the  proposed  channel  EF, 
(see  maps  G,  Nos.  30,  42  and  53,  in  the  Topographical 
bureau,  and  also  in  the  archives  of  the  United  States 
Senate,)  this  channel  to  be  600  feet  long  and  160  feet 

wide 8,464  80 

4.  For  deepening  the  basin  to  10  feet,  west  of  the  United 

States   piers • 9,669  22 

6.  For  increasing  the  capacity  of  this  basin,  by  deepen- 
ing its  north  and  west  arms  to  10  feet 20,065  34 

Amount  of  appropriation  required  to  complete  Kenosha 

harbor,  Wisconsin 58,047  24 


I  recommend  that  the  above  sum  be  granted  in  one  appropriation, 
as  it  can  be  judiciously  expended  for  the  objects  stated  in  one  year, 
or  at  farthest  in  a  year  and  a  half,  and  it  is  for  the  completion  of  this 
harbor. 


4.    RACINE  HARBOR,  WISCONSIN. 

No  balance  remains  of  the  last  appropriation  (of  1852)  for  this 
harbor.  It  was  expended  in  the  year  1855,  as  stated  in  my  previous 
reports. 

My  annual  report  for  1857  gives  a  full  account  of  the  condition  of 
this  harbor,  up  to  September  30  of  that  year. 

I  consider  the  pier  extensions  recommended  in  that  report  as  very 
necessary,  and  for  that  object  I  beg  leave  to  renew  here  my  estimate 
given  in  detail  at  page  63  of  Senate  Ex.  Doc,  No.  42,  of  the  Ist 
session  of  the  35  th  Congress,  amounting  to  the  sum  of*  •     $17,422  73 
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To  this  should  be  added:  ^ 

For  raising  the  piers  to  five  feet  above  the  present  level 
of  Lake  Michigan,  equal  so  seven  feet  above  the  ordi-  l\ 

nary  level  of  this  lake $3,500^^)0  » 

For  dredging  16,000  cubic  yards,  at  30  cents 4,500  00 


Amount  required  for  Racine   harbor,    Wisconsin  •  •  •  •       25,422  73 


I  recommend  that  this  sum  be  granted  in  one  appropriation. 

Racine  has  completed  her  railroad  connexion  with  the  Milwaukee 
and  Mississippi  railroad,  and  thence  with  the  Mississippi  river  at 
Prairie  du  Chien. 

Very  soon  another  connexion  with  the  Mississippi  river  at  Savanna 
will  be  completed.  This  last  line  has  already  been  extended  from 
Racine  to  Durand,  in  the  State  of  Illinois. 

These  improvements  have  already  greatly  increased  the  quantity 
of  agricultural  products  carried  to  Racine  for  shipment  eastward, 
and  also  the  supply  of  goods  brought  from  the  east  and  distributed 
through  the  western  country.  Hence  it  is  very  important,  both  to 
the  agricultural  and  commercial  interests  of  that  region  of  country, 
that  the  improvements  of  the  harbor  of  Racine  should  be  completed 
as  soon  as  possible. 

A  great  error  has  heretofore  prevailed  in  the  assigned  position  of 
Racine,  and  hence  in  regard  to  its  proximity  to  Milwaukee,  the  next 
harbor  to  the  north.* 

On  the  6th  of  September  last  I  inspected  this  harbor,  and  at  night 
made  the  following  observations  with  a  sextant  and  time  piece  No.  1, 
(sidereal)  for  ascertaining  the  latitude  and  longitude. 

The  position  occupied  was  two  hundred  and  ninety-seven  (297)  feet 
N.  87°  05  E.  from  the  centre  of  the  dome  of  the  court-house  of 
Bacine. 


1.  For  the  Time. 


h.    m.    4. 


Time-piece  No.   1,  fast  of  Racine  sidereal  time  : 

By  9  observations  on  a  (Alpha)  Andromedae,  E 1  07  37.1 

By  13 observations  on  a  (Alpha)  Coronas  borealis,  W-  •      1  07  §6.7 


S^tforthe  Time:   Time -piece  No.  1,  fast  of  Racine 

sidereal  time,  Sept.  6,  1858,  at  (19A.  46m.) 1  07  36.9 

On  the  5th  and  7th  of  September  the  time  was  observed  with  time- 
piece No.  1,  (sidereal)  at  station  No.  3,  (on  Huron  street,  Chicago,) 
given  in  the  preceding  table  of  latitudes  and  longitudes  of  positions 
ill  that  city,  viz  : 


*6M8eoftte  debates,  at  page  1678  (right  hand  oolomn)  ef  part  3d  of  the  Congrenioiial 
ubW  for  18S«»  34th  CongreM,  lit  leaaion. 
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1.  1858,  Septembers.  Time  piece  No.  1,  fast  of  Chicago  sidereal  time  : 

j^  h.    m.     J. 

iB^bservations  on  a  (Alpha)  Coronas    borealis,  west  •  •      1  06  53.8 
/SJBx^observations  on  a  (Alpha)  Andromedsd,  east 1  06  54.7 

BestiUfor  the  Time:  Time-piece  No.  1,  fast  of  Chicago 

sidereal  time,  Sept.  5,  1858,  (at  19A.  45m.) 1  06  54.25 

By  comparison :  Time-piece  No.  2  was  slow  of  Chicago 
mean  solar  time,  (at  8A.  45m.  mean  solar,)  the  same 

night 0  04  28.5 

2.     1858,  September  7.  Time-piece  No.  1,  fast  of  Chicago  sidereal 

time  : 

By  9  observations  on  a  (Alpha)  Andromedad,  east-  •  •  •      1  07  06.7 

A*  ffl.  tm 

By  15  observations  on  a  (Alpha)  Lyras,  W.    1  07  06.51 
By  8  observations  on  a  (Alpha)  Aquilas,  W.    1  07  06.53 

By  23  observations  on  a  Lyras  and  a  Aquilas,  west 1  07  06.5 

BesuU  for  the  Time :  Time-piece  No.  1,  fast  of  Chicago 

sidereal  time,  September,  7,  1858,  (at  21A.  23m.).  •  •      1  07  06.62 

By  comparison:  Time-piece  No.  2,  was  slow  of  Chicago 
mean  solar  time,  (at  lOA.  15m.  mean  solar,)  the  same 
night 0  04  28.36 

Daily  Rates^  from  September  5th  to  September  7th,  1858  : 
No.  1,  sidereal,  +6^.,  on  sidereal  time. 
No.  2.,  mean  solar,  -^Q.Vls.^  on  mean  solar  time. 

The  above  rates  will  be  presently  used,  in  connection  with  a  com- 
parison of  Racine  time  with  Chicago  time,  in  order  to  obtain  the 
difference  of  longitude  between  these  two  places,  by  means  of  electric 
signals  transmitted  forth  and  back  along  the  telegraph  wires.  For 
this  purpose,  time-piece  No.  2  (mean  solar)  remained  at  Chicago. 

We  now  continue  the  observations  at  Racine. 

2.  For  the  Laiitude  of  Racine. 

LATITUDE   OP  STATION. 

By  y  circum-meridian  altitudes  of  Altair  (a  Aquilas)  S.  42^  43'  43".2 
By  H  circum-meridian  altitudes  of  7-  (Gamma)  Cephei,  N.  42°  43'  46".3 

Result.     Latitude  of  station 42°  43'  44."7 


3.  F<yr  the  Longitude  of  Racine. 

Between  the  observations  on  a  (Alpha)  Andromedae,  east,  for  the 
time,  and  y  (Gamma)  Cephei,  north  for  the  latitude,  the  following 
time-signals  were  passed  by  the  electric  telegraph  between  Chicago 
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and  Racine  to  obtain  the  difference  of  longitude  between  the  observing 
stations  at  the  two  places. 

The  times  of  the  signals  were  recorded  at  Chicago  by  the  mean 
solar  time-piece  No.  2,  which  was  left  there  for  the  purpose,  and 
they  rest  on  the  accuracy  of  the  observations  made  there  for  the  time 
on  the  5th  and  7th  of  September,  as  above  given,  and  on  the  rate  of 
that  time-piece  during  an  elapsed  time  of  twenty-six  hours. 

The  same  signals  were  recorded  at  Racine  by  the  sidereal  time- 
piece No.  1,  resting  on  the  accuracy  of  the  observations  made  for  the 
time  there  immediately  preceding  those  signals  and  the  rate  of  that 
time-piece  for  about  two  hours. 

A  few  experimental  signals  were,  in  the  first  place,  made  to  obtain 
satisfactorily  the  period  of  a  coincidence  of  beats  or  clicks  between 
the  two  time-pieces.  This  accomplished,  it  was  easy,  by  applying 
the  rates  of  the  two  time-pieces  and  the  gain  of  sidereal  on  mean 
8okir  time,  to  give  signals  at  Racine  that  should  avoid  fractions  of  a 
beat  at  either  station,  and  also  to  name  the  moments  that  signals 
should  be  made  at  Chicago  by  the  time-piece  there  that  would  equally 
avoid  such  fractions  in  recording  the  signals!^  the  two  time-pieces. 

In  this  way  neither  the  eye  nor  the  ear  mmm  taxed  to  estimate  the 
value  of  fractions  of  a  beat.  The  fractions  of  a  second  of  time,  if 
any,  attaching  to  the  deduced  difference  of  longitude  between  the 
meridians  of  the  two  stations  are  given  by  exact  computation  in 
reducing  the  sidereal  time  recorded  at  Racine  to  its  equivalent  mean 
solar  period,  in  order  to  a  direct  comparison  with  the  mean  solar  time 
actually  recorded  at  Chicago;  or,  vice  versa^  in  reducing  the  mean 
solar  time  recorded  at  Chicago  to  its  equivalent  sidereal  period  pre- 
paratory to  a  comparison  with  Racine  sidereal  time,  as  actually 
recorded  there  by  time-piece  No.  1. 

The  following  is  a  record  of  the  signals  made  at  the  two  stations, 
with  the  result*  carried  out,  and  showing  the  difference  of  longitude 
deduced  from  each. 
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Positicn  of  the  observing  station  at  Racine^  as  above  determined. 

Latitude 42  43  44.7 

h.  m.     r 
Longitude,  west  of  Greenwich,  in  time 5  51  08. 0 

Q  t  »t 

Do do do in  arc 87  47  00. 0 


By  measured  arimuths  with  a  theodolite,  and  distances  with  a  chain,  from  the  above 
observing  station,  we  obtain,  for  more  convenient  reference,  the  (xwi lions  of  the  follow- 
ing permanent  objects  at  Kacine,  viz : 


Positions  in  the  City  of  Bacine. 


Latitude  noith. 


1.  Dome  of  the  court-house,  situated  be- 

tween 5th  and  6th  streets,  and  100 
feet  west  of  the  west  margin  of  Main 
street :    42  43  44.6 

2.  The  tower  of  St.  Luke's  church,  (Episco-  | 

pal) '     42  43  45.4 

3.  The  steeple  of  the  TJniversalist  church  of  | 

the  Good  Shepherd 42  43  44.3 


Longitude  west  of  Greenwich. 


in  time. 


In  arc. 


h.  m.     s. 


o     '         «• 


5  51  8.26  I  87  47  4.0 
5  51  8. 06  87  47  1. 0 
5  51    8.06  '    87  47     0.9 


The  signals  at  Racine  were  all  made  by  myself.  To  one  who  has 
had  much  practice  in  (-ounting  the  beats  of  a  chronometer  for  the 
purpose  of  noting  the  time  of  an  observation,  it  is  not  so  difficult,  as 
might  be  supposed,  to  make  these  telegraphic  signaU  in  close — exo/dy 
I  may  almost  say — coincidence  with  any  given  beat  of  a  chronometer, 
I  think  it  will  be  found  that  the  accuracy  of  signals  made  in  this  way, 
for  time  comparisons  between  two  distant  stations  where  a  sidereal 
time-piece  is  used  at  the  one  and  a  mean  solar  at  the  other,  approaches 
very  near  to  that  which  is  secured  by  a  self-recording  clock  which 
gives  the  signals  by  the  action  of  its  pendulum  in  breaking  the  electric 
circuit. 

The  signals  at  Chicago  were  made  by  an  experienced  telegraph 
operator  there,  after  having  been  carried  through  a  course  of  practice 
in  making  signals  to  correspond  with  the  beat  of  the  chronometer  at 
every  ten  (10)  seconds  of  interval. 

The  tabulated  results  given  above  of  the  difference  of  longitude 
between  the  two  stations  by  the  several  signals  will  serve  to  show 
the  degree  of  accuracy  that  may  be  attained  in  this  way. 

It  will  be  seen  that  the  extreme  diflerence  in  the  results  for  the 
longitude,  from  the  eight  signals  that  were  passed,  is  only  .02,  or  ^- 
(one-fiftieth)  of  a  second  of  time,  although  the  correction  for  roie  of 
one  of  the  time-pieces  incorporated  in  the  calculation  amounted  in 
the  extreme  to  ,09,  or  ^^  (nine  one-hondredths)  of  a  second  of  time. 
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The  position  of  Racine  is  given  by  Captain  T.  J.  Cram  from  astro- 
nomical observations  by  himself,  in  his  report  on  his  survey  of  1841, 
of  the  boundary  line  between  Michigan  and  Wisconsin,  as  follows : 


Badne,  Wiaconsm  Territory,  (west  shore  of  Lake  Michigan). 


Latitude  north. 


420  49'  33" 


Longitude  west 
of  Greenwich. 


870  40'  22" 


(See  Senate  Doc,  No.  170,  of  the  27th  Congress,  2d  session,  page 
7,)  which  places  it  too  far  north  in  latitude  +  5'  48,"  and  too  far  to 
the  east  in  longitude  —  6'  42." 

This  is  an  absolute  error  in  geographical  position  of  eight  and  three- 
fonrths  (8|)  miles,  on  a  course  of  N.  40°  25'  E.  from  the  true  position, 
and  affects  the  distance  to  the  next  harbor,  as  will  be  presently  shown. 

5.    MILWAUKEE  HARBOR,  WISCONSIN. 

The  whole  of  the  appropriation  of  1852  for  the  improvement  of 
this  harbor  has  been  expended,  as  heretofore  reported. 

For  a  full  report  upon  the  importance  of  this  harbor,  both  in  a 
military  and  a  commercial  point  of  view,  I  beg  leave  to  refer  to  my 
previous  reports  printed  in  Senate  Executive  Document  No.  16,  of  the 
34th  Congress,  3d  session,  and  No.  42  of  the  35th  Congress,  1st  session. 

My  annual  report  for  1857,  contained  in  the  last  mentioned  docu- 
ment, shows  the  condition  of  this  harbor  on  the  30th  of  September  of 
that  year  in  regard  both  to  the  new  harbor  at  the  **  North  Cut"  and 
the  old  or  original  harbor  at  the  natural  entrance  of  Milwaukee  river. 
I  will  now  proceed  to  state  what  has  since  been  done  at  each  and  the 
condition  of  each  at  the  present  time. 

1.    The  new  harbor  at  the  ''North  Cut.'' 

The  piers  for  the  formation  of  this  new  harbor  were  reported  on  the 
30th  of  September  last,  as  completed  to  the  necessary  depth  out  into 
the  lake.  Since  that  time  there  has  been  placed  at  the  lake  ward,  or 
east  extremity  of  each  of  these  piers,  a  crib  32  feet  square,  ranging 
centrally  with  the  middle  line  or  axis  of  the  piers.  They  are  designed 
to  serve  as  pier-fenders  in  the  case  of  collision  by  vessels  in  entering 
the  harbor  in  dark  weather  during  heavy  northeasterly  winds.  These 
pier-fenders  lie  in  14  feet  depth  of  water,  and  are  built  up  to  a  height 
of  eight  (8)  feet  above  the  level  of  the  lake  surface,  as  it  was  in 
November,  1857.  They  are  strongly  built  and  bolted  after  the  plan 
shown  in  the  sheet  of  drawings,  marked  6,  No.  20,  now  in  the  Topo- 
graphical Bureau,  and  in  the  specifications  for  case  2d  of  crib  work, 
contiuned  in  pages  8  to  12,  and  16  to  18  of  Senate  Executive  Doc, 
No.  16  of  the  34th  Congress,   3d  session. 

The  interior  or  river  faces  of  the  new  piers  forming  the  new  harbor 
have  also  been  defended  against  the  collision  of  vessels  coming  in 
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under  strong  winds,  and  from  their  chafing  while  lying  along  side. 
This  has  been  (fone  by  longitudinal  stringers  of  oak  timber  hewn  or 
sawed  one  foot  square,  which  are  bolted  to  the  pier  timbers  one  foot 
above  the  present  water  level.  They  are  made  to  occupy,  consecu- 
tively, the  spaces  between  the  interior  oak  piles  which  are  marked 
e  e  e,  in  figures  4  and  5  (four  and  five)  in  each  of  the  sheets  of  draw- 
ings, showing  our  method  of  crib  work,  now  in  the  Topographical 
Bureau,  and  in  the  archives  of  the  Senate,  marked  G,  Nos.  19,  20, 
and  21. 

The  United  States  steam  dcedge  for  Lake  Michigan,  continued  her 
operations  in  dredging  this  new  harbor,  from  the  date  of  my  last 
annual  report  (September  30,  1857,)  to  the  16th  of  November  of  that 
year. 

Her  operations  were  resumed  on  the  8th  of  May,  and  continued 
until  the  27th  of  July,  1858.  During  these  two  working  periods  she 
excavated  and  removed  49,120  cubic  yards.  This  added  to  the 
32,404  cubic  yards*  excavated  and  removed  previous  to  October  1, 
1857,  as  before  reported,  makes  the  total  quantity  excavated  and 
removed  in  1857  and  1858,  for  the  creation  of  this  new  harbor  by 
the  United  States  dredge,  81,524  cubic  yards. 

An  account  of  each  day's  work  done  since  October  1,  1857,  and  a 
recapitulation  showing  all  that  was  done  both  in  1857  and  1858,  by 
the  United  States  dredge-boat,  is  given  in  the  accompanying  state- 
ment marked  B  1. 

Besides  this  a  large  amount  of  dredging  has  been  done  in  both 
seasons  by  scoop  dredges  employed  under  the  city  contract,  in  deep- 
ening this  new  harbor  and  the  channel  of  the  river  above. 

The  great  benefit  of  these  improvements  is  shown  by  the  facilities 
with  which  the  largest  class  of  lake  vessels  enter  and  leave  tlii* 
new  harbor,  and  by  the  greatly  increased  commerce  of  the  port  of 
Milwaukee. 

At  this  time,  fourteen  (14)  feet  can  be  carried  from  the  harbor 
entrance,  through  the  whole  width  and  length  of  the  channel  formed 
by  the  new  piers,  thence  through  the  cut  which  connects  with  the 
river,  and  thence  up  the  river  for  a  distance  of  one  mile  above  the 
cut.  It  must  be  remembered,  however,  that  the  lake  is  now  full  two 
(2)  feet  higher  than  its  mean  stage.  At  the  mean  stage,  then,  the 
depth  throughout  would  bo  reduced  to  twelve  (12)  feet. 

2.   The  oUl  harbor  at  the  natural  mouth  of  MilwaukeeMMf^^^^ 

The  importance  of  keeping  up  this  old  harbor  at  the  natural  en- 
trance of  Milwaukee  river,  is  fully  exposed  in  the  reports  of  the  late 
Board  of  Topographical  Engineers,  of  May  28,  1843,  and  March  4, 
1854.  The  first  will  be  found  printed  in  Senate  Ex.  Doc.  No.  1,  of 
the  83d  Congress,  Ist  session,  part  3d,  pp.  183  to  186;  and  the 
second  in  Senate  Ex.  Doc.  No.  1,  of  33d  Congress,  2d  session,  part 
2,  page  237. 


•  S«e  Seuito  Ex.  Doc.  No.  42,  of  the  36th  Coogreis,  Ui  aeition,  page  65. 
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In  regard  to  our  own  views,  they  were,  after  careful  examination 
of  the  subject  based  on  a  careful  survey,  fully  expressed  in  our  annual 
report  (No.  116,)  of  December  31,  1855.— (See  p.  206  of  Senate  Ex. 
Doc.  No.  16,  of  the  34th  Congress,  3d  session.)  Further  observa- 
tion of  the  natural  advantages  of  this  harbor,  combined  with  the 
rapidly  increased  commerce  of  Milwaukee,  induce  us  to  reiterate  here 
the  expression  of  the  same  views. 

I  regret  to  have  to  report  that  the  piers  for  the  protection  of  this 
old  harbor,  have,  since  the  period  of  my  last  annual  report,  been 
almost  entirely  destroyed  from  their  rotten  condition,  and  the  action 
of  the  winter,  ice,  and  storms.  This  fate  was  predicted  in  that  report 
unless  an  appropriation  was  soon  made  for  their  repair. — (See  Senate 
Ex.  Doc.  No.  42,  of  the  35th  Congress,  Ist,  session,  pp.  67  and  68.) 
The  south  pier  is  almost  entirely  swept  away  above  the  water  level. 
AH  that  remains  of  it  is  the  skeleton  appearance  afforded  by  some  of 
the  upright  piles,  and  some  irregularly  scattered  timbers  which 
protrude  their  heads  above  water. 

The  condition  of  the  north  pier  is  not  much  better. 
The  consequence  of  this  state  of  ruin  is  that  the  sea  breaks  through 
when  the  winds  are  from  the  eastward,  and  extends  its  waves  far 
within  the  natural  entrance  of  the  river,  and  there  deposits  the  sand 
carried  along. 

A  shoal  has  thereby  been  formed  which  diminishes  the  depth  there 
to  from  three  to  nine  (3  to  9)  feet  at  the  present  high  stage  of  the  lake 
surface.  At  the  ordinary  or  mean  stage  of  the  lake,  there  would  be 
only  from  one  to  seven  (1  to  7)  feet. 

Throughout  that  part  of  the  river  included  between  the  new  and 
the  old  harbor,  the  depth  has  become  much  diminished,  and  unless 
aoon  attended  to,  a  very  valuable  roadstead  or  anchorage  will  be  totally 
lost  to  Milwaukee. 

A  breach  two  hundred  and  fifty-six  (256)  feet  long  has  been  made 
through  the  promontory  or  land  strip,  which  formed  the  eastern  shore 
of  the  river  here,  and  protected  the  channel  of  the  river  from  the 
lake  sea. 

The  depth  of  this  breach  is  about  six  (6)  feet  in  the  middle,  and 
unless  stopped  by  crib-work,  it  will  become  wider  from  the  continued 
action  of  the  same  force  at  the  present  high  stage  of  the  lake,  and 
this  valuable  barrier  may  be  destroyed. 

To  stop  this  breach  and  thus  check  its  progress,  will  require  a  line 
of  crib-work  two  hundred  and  fifty-six  (256)  feet  long,  with  an  average 
of  four  (4)  feet  depth  in  the  water,  or  a  height  of  nine  (9)  feet  from 
bottom  to  top. 

For  these  repairs,  and  for  dredging,  I  submit  the  following  estimates, 
viz  : 

1.  For  repairs  of  the  north  and  south  piers,  I  offer  the 
estimate  contained  in  my  last  annual  report ;  (see  pp. 
71  and  72  of  Senate  Doc.  No.  42,  35th  Congress,  1st 
session)  amounting  to $28, 630  41 
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2.  For  repairing  the  breach  in  the  land  strip  which 
separates  the  lower  part   of  Milwaukee  river  from 

^    Lake  Michigan,   as   per  the  accompanying  estimate 

marked  B  2 $4,290 

3.  For  dredging,  I  offer  the  estimate  marked  B  4,  at 

pages  72  and  73  of  the  same  Doc.  amounting  to,  •  •  ■  •         11,710  85 

Amount  required  for  repairing  the  harbor  at  the  natural 

mouth  of  Milwaukee  river 44, 631  42 


I  would  recommend  the  granting  of  this  sum  in  one  appropriation. 

The  latitude  and  longitude  of  Mihvaukee. 

As  Milwaukee  is  one  of  the  principal  harbors  on  Lake  Michigan, 
whether  considered  in  point  of  importance  as  a  harbor  of  refuge  for 
the  accommodation  of  the  lake  navigation  generally,  or  in  reference 
to  the  value  of  its  own  local  commerce  and  navigation,  it  seems 
essential  that  its  geographical  position,  and  hence  its  relative  position 
to  other  harbors,  should  be  correctly  laid  down  upon  a  reference  map 
which  I  hope,  before  long,  to  be  able  to  present,  of  reliable  authority 
for  the  object  stated. 

For  this  purpose  I  carried  my  portable  instruments  with  me  on  my 
late  tours  of  inspection  of  the  harbor,  and  of  the  operations  of  the 
United  States  steam  dredge,  and  after  the  day's  duties  were  over, 
made  the  following  observations  at  night,  viz  : 

As  the  longitude  was  to  be  obtained  by  comparisons  with  the  meridian 
of  Chicago,  already  well  established,  from  Greenwich,  the  time  cor- 
responding to  that  meridian  was  the  initial  element  in  the  operation. 
I  will  begin  therefore  by  giving  in  a  brief  form,  the  results  of  the 
observations  made  there  for  the  time. 

The  same  instruments  were  used  as  before  described. 

Obaei'vaiions  for  the  time  at  Chicago. 

Tlie  station  occupied  was  179  feet  west  of  the  meridian  and  24  feet 
north  of  the  parallel  of  the  observing  station  of  May,  1857,  already 
described  under  the  head  of  Chicago  harbor.  It  is  the  station 
marked  No.  2  in  the  table  of  positions  in  Chicago.  It  is  in  latitude 
4P  53'  50".5  N.;  longitude  west  of  Greenwich  5A.  50m.  31«.15=i87<^ 
37' 47". 2. 

1.   1858,  Jane  22. — Time  piece  No.  1  fast  of  Chicago 
sidereal  time  for  this  station: 

By  fourteen  observations  on  a  (Alpha)  Lyrae,  E Oh.  59m.  30^.09 

By  sixteen  observations  on  a  (Alpha)  Bootis,  W-  •  •  •    O/i.  59w.  309.53 
Result:  Time  piece  No.  1  fast  of  Chicago  sidereal 

time,  June  22,  1858,  (at  15A.  52m.) Oh.  59m.  30^.^9 

By  comparison :  Time  piece  No.  2  was  slow  of  Chica- 
go mean  solar  time  (at  9A.  48m.  mean  solar)  same 
night 4m.  5C9.33 
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2.  1858,  June  28. — Same  station. — ^Time-piece  No. 
1  fast  of  Chicago  sidereal  time  for  this  station : 

By  t^n  observations  on  a  (Alpha)  Lyrae,  E lA.  00m.  07^.92 

By  twelve  observations  on  a  (Alpha)  Bootis,  W-  • .  •    \h,  00m.  079.20 

Result:  Time-piece  No.  1  fjgt  of  Chicago  sidereal 
time,  June  28,  1858,  (at  1&.  52m.) U.  00m.  07«.56 

By  comparison:  Time-piece  No.  2  was  slow  of  Chi- 
cago mean  solar  time  (at  9A.  25m.)  same  night  •  •  •  •  4m.  53^.75 

Mean  daily  rates  from  June  22  to  June  28,  1858. 

No.  1,  sidereal,  -j-6«.  14  per  sidereal  day. 
No.  2,  mean  solar,  -}'0*-'^6  per  mean  solar  day. 
At  Chicago  station  No.  3,  (see  table,)  in  latitude  41^ 
53'  46".  3  N.;  longitude  5A.  50m.  31«.2  W. 

3.  1858,  June  30,— Time-piece  No.  1  fast  of  Chi- 
cago  sidereal  time  for  this  station: 

By  ten  observations  on  a  (Alpha)  Coronae  Borealis,  W.  lA.  00m.  21^.22 
By  thirteen  observations  on  a  (Alpha)  Andromeda^,  E.  lA.  00m.  20«.48 
Biesult:  Time-piece  No.   1  fast  of  Chicago  sidereal 

time  June  30,  1858,  (at  19A.  45m.) lA.  00m.  20«.85 

By  comparison:  Time-piece  No.   2  slow  of  Chicago 

mean  solar  time  (at  13A.  09m.)  same  night 4m.  539.1 

4.  At  station  No.  2  (see  Chicago  table)  in  longitude 
5A.  50m.  31*.  15  W. 

1858,  July  3. — Time-piece  No.  1  fast  of  Chicago 
sidereal  time  for  this  station : 

By  six  observations  on  a  (Alpha)  Lyrse  E lA.  00m.  36^.95 

By  twelve  observations  on  a  (Alpha)  Cygni,  also  E-   lA.  00m.  379.40 

By  a  mean  from  two  east  stars 1  A.  00m.  379. 17 

By  fourteen  observations  on  a  (Alpha)  Bootis,  W-  •  •  lA.  00m.  379.03 
Result:  Time-piece  No.   1  fast  of  Chicago  sidereal 

time  July  3,  1858,  (at  16A.  40m.) lA.  00m.  379.10 

By  comparison:  Time-piece  No.  2  was  slow  of  Chica- 
go mean  solar  time  (at  9A.  53m.  mean  time)  the 
same  night 4m.  509.53 

5.  1858,  July  5. — At  Chicago  station  No.  3,  (see 
table  of  positions, )  longitude  5A.  50m.  319.2  W. 

Time-piece  No.  1  fast  of  Chicago  sidereal  time  for 
this  station : 

By  fourteen  observations  on  a  (Alpha)  CoroneB  Bore- 
alis, W lA.  00m.  509.08 

By  eighteen  observations  on  a  (Alpha)  Andromedae,  E.  lA.  00m.  499.97 

Result:  Time-piece  No.  1  fast  of  Chicago  sidereal 
time  July  5,  1858  (at  19A.  44m.) ;    lA.  00m.  509.02 

By  comparison:  Time-piece  No.  2  was  slow  of  Chir 
cago  mean  solar  time  (at  12A.  48m.)  same  night-  •  4m.  499.38 
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6.  1858,  July  7. — At  Chicago  station  No.  2,  (see 
table  of  positions, )  in  longitude  west  of  Greenwich 
5L  50m.  31«.15. 

Time-piece  No.  1  fast  of  Chicago  sidereal  time  for 
this  station: 

By  ten  observations  on  a  (Alpha)  Lyra3  E  (at  15 A. 

32m.) lA.  007H.  595.98 

By  fifteen  observations  on  a  (Alpha)  Bootis,  W.,  (at 

16A.  10m.) lA.  00m.  59.^.38 

Result:  Time  piece  No.  1  fast  of  Chicago  sidereal 

time  July  7,  1858,  (at  iSA.  51m.) lA.  00m.  595.68 

By  comparison:  Time  piece  No.  2  was  slow  of  Chi- 
cago mean  solar  time  (at  8A.  48m.  mean  time)  same 
night 4m.  48.^.79 


OBSERVATIONS  AT  MILWAUKIB. 


1.  For  the  time. 


1858.  June  23. — Station:  In  a  vacant  lot  at  a  point  115  feet  north 
of  the  parallel  and  107  feet  east  of  the  meridian  of  the  point  of  inter- 
section of  the  middle  of  Milwaukie  street  with  the  middle  of  Mason 
street,  equal  to  a  difference  of  position  of  1".13  in  latitude  and  1".44 
of  arc,  or  0".096  of  time,  in  longitude. 

The  steeple  of  the  Roman  Catholic  church  on  Jackson  street,  be- 
tween Oneida  and  Biddle  streets,  is  545  feet  =  5".38  of  arc  in  lati- 
tude north  ofy^and  557  feet,  =  7". 5  of  arc,  or  0".5  of  time  east  of  the 
meridian  of  this  observing  station.  These  remarks  are  necessary  to 
the  reduction  of  position  hereafter  to  be  made. 

Time-piece  No.  1  fast  of  sidereal  time  for  this  Milwaukie  station — 

By  ton  observations  on  a  (Alpha)  LjTa?,  east lA.  00?w.  43^.55 

By  fifteen  observations  on  a  (xVlpha)  Bootis,  west  •  •  •  •     1     00       42.52 


SesuU:  Time-piece  No.  1  fast  of  sidereal  time  for 
this  Milwaukie  station,  (at  15A.  55m.  sidereal,) 
June  23,  1858 1     00     43 


This  result,  and  the  results  obtained  at  Chicago  on  the  nights  ot 
the  22d  and  28th  of  June  for  the  time  there,  and  for  the  rates  of  the 
two  time-pieces  during  the  period  elapsed  between  these  two  laHt 
mentioned  dates,  afford  the  data  for  determining,  by  means  of  tlie 
electric  telegraph,  the  difference  of  longitude  between  the  two  plares. 

I  wovld  have  desired  a  less  elapsed  time  for  the  run  of  chrononioter 
No.  2  at  Chicago,  in  getting  its  rate  for  this  determination,  but  the 
duties  to  be  performed  prevented  my  return  to  Chicago  sooner  thun 
the  28th  of  June. 

The  whole  operation,  with  the  result,  is  shown  as  follows,  viz : 
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This  Milwaukie  station  No.  1  is  west  of  the  meridian  of 
th€i  steeple  of  the  Roman  Catholic  church  on  Jackson  ^-    "»•    «• 
Btreet,  (therefore  subtract) 00.5 

The  steeple  of  the  Roman  Catholic  church  on  Jackson 
street,  Milwaukie,  is  west  of  the  meridian  of  observ- 
ing station  No.  2  in  Chicago 0  01  06.32 

Chicago  observing  station  No.  2  is  west  of  Greenwich, 
(see  table  of  positions,    in  ChicagA 5  50  31.15 

Ut  determination:  Longitude  of  the  steeple  of  the  Roman 
Catholic  church  on  Jackson  street,  Milwaukie,  west 
of  Greenwich,  by  this  series  of  observations 5  51  37.4T 

It  will  be  seen  that  the  coincidence  in  the  results  of  the  seven  tele- 
?raphic  signals  sent  from  Chicago  to  Milwaukie,  in  the  above  series, 
y  not  so  close  as  those  previously  given  in  the  case  of  Racine,  or  as 
those  which  will  follow  at  subsequent  datej*,  as  given,  from  Chicago 
to  Milwaukie. 

There  is  an  extreme  difference  in  the  results  of  the  seven  sent  on 
the  23d  of  June  from  Chicago  to  Milwaukie  of  seven  one-hundredths 
(r;^)  of  a  second  of  time.  This  I  attribute  to  the  little  practice 
which  the  operator  at  Chicago  had  had  at  that  date  in  this  species  of 
experiments. 

The  results  from  the  signals  sent  from  Milwaukie  to  Chicago  will 
be  found  to  have  been  exactly  coincident  in  two  of  the  four  cases 
presented,  which  are  carried  out  to  hundredths  of  a  second,  and  in 
the  other  two  cases  the  results  for  difference  of  longitude  show  an 
extreme  difference  of  only  the  one-hundredth  (riir)  P^rt  of  a  second 
of  time. 

This  may  be  a  matter  of  some  interest  as  showing  how  near  to  per- 
fection practice  may  render  signals,  made  by  pressing  the  telegraph 
iey  with  the  fingers  so  as  to  make  them  coincident  with  any  desired 
k^t  of  a  chronometer. 
On  the  afternoon  of  June  30th  I  received  a  telegram  which  required 
[•  me  to  go  again  to  Milwaukie  to  attend  to  the  harbor  improvement 
there.  The  journey  afforded  another  opportunity  of  obtaining  the 
difference  of  longitude  between  Chicago  and  Milwaukie  by  two  new 
^ts  of  observations  entirely  independent  of  that  already  given. 

On  the  night  of  the  30th  of  June,  before  starting  for  Milwaukie, 
^d  on  the  night  of  July  3,  after  my  return  from  thence,  I  made,  at 
Chicago,  the  observations  already  given  under  those  two  dates. 
''^ese,  combined  with  the  observations  given  as  follows  at  Milwaukie, 
*nd  the  telegraphic  signals  passed  on  the  night  of  July  1  and  on  the 
%  of  July  3,  give  the  two  additional  determinations  in  question. 

Observations  of  the  time  at  Milwaukie, 

1858,  July  1. — The  night  was  not  very  favorable  for  observations 
'^  the  time.  Passing  clouds  frequently  obscured  the  stars  which 
1  desired  to  observe  near  the  east  and  west  prime  vertical  for  that 
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object.  The  sky  to  the  north  and  south  was  clearer,  and  hence  more 
favorable  to  observations  for  the  latitude,  as  will  be  seen  further  on. 
For  the  time,  however,  I  could  only  get  a  single  observation  on  Alpha 
Andromedse  in  the  east,  to  balance  against  five  (5)  observations  on 
Alpha  Bootis,  and  eight  (8)  on  Alpha  Coronae  Borealis,  both  in  the 
west. 

The  observing  station  this  night  (July  1)  was  the  centre  or  inter- 
section of  the  public  walks  of  the  Court-house  square,  which  I  c^l 
Milwaukie  station  No.  2.  From  this  point  if  we  run  due  east  two 
hundred  and  thirty-five  (235)  feet,  and  thence  due  north  twenty-nine 
(29)  feet,  it  will  bring  us  perpendicularly  under  the  apex  of  the  steeple 
of  the  Roman  Catholic  church  on  Jackson  street.  Hence,  this  steple 
is  0".29  north  of  the  parallel,  and  3. 165  seconds  of  arc,  or  0.21  second 
of  time  east  of  the  meridian  of  this  observing  station. 

Also,  from  the  point  of  observation  to  a  point  perpendicularly  under 
the  centre  of  the  dome  of  the  court-house  is  due  north  123  feet,  equal 
to  a  difference  of  1".2  of  latitude. 

This  night  (July  1,  1858)  Time -piece  No.  1,  fast  of  sidereal  time  for 
this  Milwaukie  station  No.  2: 

By  5  observations  on  Arcturus,  (a  Bootis)  west 1      01  33 

By  8  observations  on  a  (Alpha)  Coronae  Borealis  also  west  1      01  32.7 

By  13  observations  on  two  west  stars 1      01  32. 85 

By  1  observation  on  a  (Alpha)  Andromedae,  east 1      01  33.31 

ResuU:  Time-piece  No.  1,  fast  of  sidereal  time  for 
this  Milwaukie  station  No.  2,  (at  19A.  53m.)  July  1, 
1858 1      01  33.08 


^v 


Prom  the  above  result,  the  error  of  time-piece  No.  1  was  reduced 
to  the  times  of  the  following  telegraphic  signals  which  were  passed 
before  observing  for  the  time.  The  weather  was  so  cloudy  that  no 
observations  on  the  stars  could  be  obtained  previous  to  the  time  of 
night  at  which  the  telegraph  was  at  our  disposal  for  these  signals. 
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Steeple  of  the  Boman  Catholic  church,  on  Jackson 
street,  Milwaukie,  is  west  of  the  meridian  of  observ- 
ing station  No.  3,  in  Chicago,  by  the  night's  obser-  *•       "*•       •• 
vations  and  signals  of  July  1,  1858 0       01    06.33 

Longitude  of  the   Chicago  observing  station  No.  3, 

West  of  Greenwich,  (see  table  of  Chicago  positions)  5       50   31. 20 

2d  determination:  Longitude  of  the  steeple  of  the 
Roman  Catholic  church  on  Jackson  street,  Milwau- 
kie, by  the  observations  and  signals  of  July  1, 1858     5       51    37.53 


My  duties  in  regard  to  Milwaukie  harbor  detained  me  there  until 
the  railroad  train  of  the  afternoon  of  the  3d  of  July.  The.  night  of 
July  2  was  so  cloudy  that  not  a  star  could.be  seen,  and  a  great  part 
of  the  night  it  rained. 

The  3d  was  clear,  so  I  determined  to  try  the  result  of  a  third  series 
of  telegraphic  signals  for  the  difference^f  longitude  between  Chicago 
and  Milwaukie,  which  should  rest  for  Vxime  at  Milwaukie  on  a  set  of 
equal  altitudes  of  the  sun,  observed  with  the  sextant,  a.  m.  and  p.  m. 

The  signals  were  passed  by  the  telegraphic  wires  between  the 
periods  of  the  forenoon  and  afternoon  observations. 

I  could  not  observe  in  the  daytime,  either  in  the  court-house  yard 
or  at  the  previous  station,  which  was  occupied  on  the  23d  of  June, 
near  the  intersection  of  Milwaukie  and  Mason  streets,  because  so  many 
vehicles  and  persons  on  foot  were  constantly  passing  near  by  that 
the  artificial  horizon  of  quicksilver  was  kept  constantly  agitated.  I 
was  obUged,  therefore,  to  seek  a  more  quiet  position  than  either  of 
the  two  former  stations.  This  I  found  in  a  vacant  lot  at  the  northeast 
comer  of  Jackson  and  Martin  streets.  This  I  call  the  Milwaukie 
observing  station  No.  3.  It  is  eight  hundred  and  ninety  (890)  feet 
north  of  the  parallel  and  thirty-eight  (38)  feet  east  of  the  meridian  of 
the  steeple  of  the  Roman  Catholic  church  on  Jackson  street.  Hence 
this  steeple  is  eight  and  eight-tenths  seconds  (8".  8)  south  of  the 
parallel,  and  0".  512  of  arc,=0«.  034  of  time  west  of  the  Milwaukie 
observing  station  No.  3. 
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After  completing  these  observations  I  took  the  afternoon  train  of 
care  for  Chicago,  and  arrived  in  time  to  observe  there  on  the  night  of 
the  same  day,  as  is  shown  by  the  records  already  given. 

The  above  determination  of  the  time  at  Milwaukie,  combined  with 
the  results  of  the  observations  given  at  Chicago  for  the  30th  of  June 
and  the  3d  of  July,  and  applied  to  the  telegraphic  signals  which  were 
passed  on  the  afternoon  of  the  last  mentioned  day,  between  Chicago 
and  Milwaukie,  gives  us  a  third  determination  of  the  difference  of 
longitude  between  these  two  places. 

It  is  as  follows,  viz: 
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Brought  forward 0    01  06.3 

The  steeple  of  the  Roman  Catholic  church  on  Jackson 
street  is  west*  of  the  Milwaukie  observing  station 
No.  S +0.03 


Hence  the  steeple  of  this  Roman  Catholic  church  at 
Milwaukie  is  west  of  the  meridian  of  the  Chicago 
observing  station  No.  3,  by  this  third  determination 
made  July  3,  1858 0    01  06.33 

Longitude  of  the  Chicago  observing  station  No.  3,  west 

of  the  meridian  of  Greenwich 5     50  31. 20 


3d  determination:  Longitude  of  the  steeple  of  the 
Roman  Catholic  church  on  Jackson  street,  Milwaukie, 
west  of  the  meridian  of  Greenwich,  by  this  third  de- 
termination  made  July  3,  1858 5    51  37.53 


Late  in  the  afternoon  of  the  5th  of  July  I  was  again  summoned  to 
Milwaukie  to  give  some  special  directions  there  in  regard  to  the  opera- 
tions of  the  United  States  steam  dredge,  and  the  repairs  required  to 
keep  her  in  good  working  order.  I  consequently  left  Chicago  for 
that  place  on  the  morning  of  July  6,  and  returned  to  Chicago  by  the 
afternoon  rail-train  of  July  7.  On  the  night  before  I  started  on  this 
journey  I  made  the  observations  for  the  time  at  Chicago,  reported  in 
a  previous  part  of  this  paper  under  the  date  of  July  5.  After  my  re- 
turn I  made,  on  the  night  of  July  7,  those  which  are  reported  under 
that  date.  These  two  results  give  the  rates  of  both  time-pieces 
during  the  interval  of  time,  which  was  forty-four  (44)  mean  solar 
hours,  and  also  the  means  of  reducing  the  time  at  Chicago  to  the 
period  of  the  telegraphic  signals  which  were  passed  between  that 
place  and  Milwaukie  on  the  night  of  the  6th  of  July. 

After  the  duties  of  the  day  were  over  at  Milwaukie,  I  made,  at 
night,  the  following  observations  for  the  time  at  the  same  station 
which  was  occupied  for  observing  the  equal  altitudes  of  the  sun  on 
the  3d  of  July.     It  is  called  Milwaukie  observing  station  No.  3. 

Two  sets  of  time  observations  were  made  at  this  station  on  the  night 
of  July  6,  one  set  before  exchanging  the  telegraphic  signals  with 
Chicago,  and  another  set  after  the  said  signals.  The  mean  of  the 
two  results  was  adopted  for  the  mean  period  of  the  two,  which  corre- 
sponds nearly  (within  half  an  hour)  with  the  mean  period  of  the 
signals,  and  thus  leaves  but  half  an  hour's  run  of  time-piece  No.  1, 
between  the  moment  of  getting  its  error  from  observation  and  the 
mean  period  of  the  signals. 
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Observaiions  for  the  time  at  MUtuauhie,  made  in  the  night  of  July  6, 

1858,  a^  MUwauhie  station  No.  3. 

Isl  set;  b^ore  the  tdegraphic  signals:  Time-piece  No.  1,  fast  of 
sidereal  time  for  this  station: 

A.     M.       ff» 

By  12  observations  on  a  (Alpha)  LyrsB,   E.,  (at  15%. 

'39m.  sidereal) 1  02  01.19 

B?  13  observations  on  a  (Alpha)  Bootis,  (ArcturusJ  W., 

(at  16*.  04m.  sidereal) 1  02  00.15 

\st  restdt. — Before  telegraphic  signals:  Time-piece  No.  1, 
fast  of  sidereal  time  for  Milwaukie  station  No,  3,  at 
15A.  52iii.  sidereal,  of  July  6,  1858 1  02  00.67 

2d  set;  after  the  tdegraphic  signals:  Time-piece  No.  1  fast  of  sidereal 
time  for  this  station: 

A.    m.     s. 

By  5  observations  on  a  (Alpha)  Coronse  Borealis,  W., 
'(at  20i.  08m.) 1  02  01.83 

B?  5  observations  on  a  (Alpha)  Andromeda^,  E.,  (at  20A. 
'22m.) 1  02  00.94 

2rf  resvU, — After  telegraphic  signals:  Time-piece  No.  1 
fast  of  sidereal  time  for  Milwaukie  station  No.  3,  at 

20*.  15m.,  sidereal  of  July  6,  1858 1  02  01.38 

Do.         do.       at  15A.  52m.  sidereal,  before  the 
signals,  as  above 1  02  00.67 

BmU  adopted. — ^Time-piece  No.  1  fast  of  sidereal  time 
for  Milwaukie  observing  station  No.  3,  at  18A.  03m., 
sidereal,  of  July  6,  1858 1  02  01.00 

The  above  result,  combined  with  the  results  for  the  time  at  Chicago, 
^  derived  from  the  observations  of  July  5  and  July  7,  already  given, 
and  the  telegraphic  signals  which  were  exchanged  between  the  two 
places  on  the  night  of  July  6,  give  us  a  fourth  (4th)  determination  of 
the  difference  of  longitude  between  Chicago  and  Milwaukie  entirely 
independent  of  the  other  three,  as  follows,  viz: 
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To  reduce  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street,  as  before -|-0.03 

Hence,  the  steeple  of  this  church  at  Milwaukie  is  west 
of  the  meridian  of  the  Chicago  observing  station  No.  3, 
by  this  fourth  determination,  of  July  6,  1858 0  01  06.23 

Longitude  of  Chicago  observing  station  No.  3,  west 
of  the  meridian  of  Greenwich 5  50  31.2 

4tth  determination. — Longitude  of  the  steeple  of  the 
Boman  Catholic  church  on  Jackson  street,  Milwaukie, 
west  of  the  meridian  of  Greenwich 5  51  37.43 


Recapitulation  of  the  four  determinations  of  the  longitude  of  MUtvaukie, 

Wisconsin. 


They  are  all  referred  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street. 

h,  m.  8. 

1.  Determination  of  June  23,  1858 6  61  37.47 

2.  Determination  of  July  1,  1858 6  51  37.53 

3.  Determination  of  July  3,   1858 5  51  37.53 

4.  Determination  of  July  6,  1858 5  51  37.43 

Mean. — ^Longitude  of  the  steeple  of  the  Roman  Catholic 
church  on  Jackson  street,  Milwaukie,  west  of  the  meri- 
dian of  Greenwich 5  51  37.5 

Longitude  in  arc 87^  54'  22.  "5 

Rates  of  the  time-pieces,  derived  from  the  observations  made  at 
Chicago. 

1.  The  rate  of  the  sidereal  time-piece  No.  1. 


From — 

To— 

Elapeed  sidereal 
interval. 

Rate  per  24  sidereal 
houiB. 

Days  and  dedmab. 

Gaining. 

Jane  22,  1858 

Jnne  28,  1858 

June  80,  1858 

July     3.  1858 

July     5,  1858 

June  28,  1858 

June  SO,  1658 

July     3,  1858 

July     5,  1858 

July     7,  1858 

Sept.    7,  1858 

6.000 
2.162 
2.870 
2.127 
1.887 

f. 

-f-  6.14 
-f-  6.15 
-f-  5.66 
-t-  6.07 
-h  5.27 

Sept.    5,  1858 

2.079 

+  6.00 
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2.  Bate  of  the  mean  solar  time-piece  No,  2. 


From — 

To— 

Elapsed  mean  solar 
interval. 

Bate  per  24  mean 
solar  hours. 

Days  and  decimals. 

4-  Gaining. 
—  Losing. 

Jane  22,  1858 

Jime28.  1858 

Jme  30,  1858 

Jnly    3,1858 

July    5,  1858 

Jvne  28,  1858 

Jane  30,  1858 

July     3,  1858 

July     5.  1858 

July     7,  1858 

Sept.    7,  1858 

5.983 
2.155 
2.860 
2.120 
1.833 

8. 

+  0.76 
4-  0.30 
4-  0.90 
+  0.54 
+  0.32 

S^t    6,1858 

2.064 

+  0.07 

The  latitude  of  Mtlwaukie. 

This  was  observed  on  the  night  of  July  1,  1858,  at  Milwaukie  sta- 
tion No.  2,  or  the  centre  of  the  court-house  square;  and  also  on  the  night 
of  July  6,  1858,  at  Milwaukie  station  No.  3,  already  described.  Both 
nights^  observations  are  reduced  to  the  steeple  of  the  Roman  Catholic 
church  on  Jackson  street. 

Observations. 

July  1,  1858. — At  Milwaukie  station  No.  2,  in  the  centre  of  the 
court-house  square. 

Latitude  of  station. 

By  18  circum-meridian  altitudes  of  a  (Alpha)  Aquilae,  S.     43^  02'  30".2 
By  12  altitudes  of  Polaris,  (a  Ursse  Minoris,)  N 43°  02'  36".  8 

&*irf/.— Latitude  of  station • 43^  02'  33".5 

Beduction  to  steeple  of  Roman  Catholic  church  on  Jack- 
J'on  street +  0".29 

Latitude  of  the  steeple,   deduced  from  this  night's 
observations 43°  02'  33".79 

July  6,  1858. — At  Milwaukie  station  No.  3,  already  described. 

Latitude  of  station. 

By  n  altitudes  of  Polaris,  (a  Ursae  Minoris,)  N 43°  02'  39".  12 

By  26  circum-meridian  altitudes  of  a  (Alpha)  Aquil«e,  S.  43°  02'  45".  77 

feti».---Latitude  of  station 43O02'42".45 

Beduction  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street —  8''.8 
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Latitude  of  this  steeple  by  the  observations  of  July  6, 

1858 43°  02'  33".65 

Latitude  by  the  observations  of  July  1,  1858,  above 

given • 43°  02'  33".79 

Fined  resuU. — Latitude  of  the  steeple  of  the  Roman 

Catholic  church  on  Jackson  street,  Milwaukie 43^  02'  33".  7 

Longitude  of  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street,  Milwaukie,  as  above  given,  W. 

of  the  meridian  of  Greenwich 5A.  51m.  37. 5».  =  87®  54'  22".5 

From  the  two  last  expressed  data,  and  the  measurements  made 

along  the  streets,  we  present  the  following  table  of  latitudes  and 

longitudes  of  positions  in  Milwaukie,  viz: 


Positions  in  Milwaukie. 


1.  The  dome  of  the  oonrt-honse......... 

2.  The  centre  of  the  court-house  public  square. 

3.  The  steeple  of  the  Boman  CathoUc  church 

on  Jackson  street 

4.  The  intersection  of  the  middle  of  Milwau- 

kie street  with  the  middle  of  Mason  street. 

5.  The  light-house 

6.  The  beacon  light  at  the  end  of  the  north 

harbor  pier. 


Latitude 
north. 


// 


43  02  34.6 
43  02  33.4 

43  02  33.  7 

43  02  27. 2 


Longitude  west  of  Green- 
wich. 


In  arc. 


ft 


87  64  25.66 

87  54  25.66 

87  54  22.5 

87  54  31.4 


In.  time. 


A.      M.  $m 

5  51  37.71 
5  51  37. 71 

5  51  37.5 

5  51  38. 1 


It  has  been  shown  above  that  the  positions  of  the  court-houses  of 
Racine  and  Milwaukie  are  as  follows,  viz: 


Latitude  north. 

Longitude  west  of 
Greenwich. 

Dome  of  the  Racine  court-house. ••••••..•••• 

o       »      " 

42  43  44.  6 

43  02  34.  6 

87  47  04 

Dome  of  the  Milwaukie  court-housa.......... 

87  54  25.  66 

Difference.— MUwaukie  -f  (plus)  both  in  lati- 
tude and  lonsritude. ...••....•-...•• ..... 

18  50. 

7  21.66 

Hence,  the  distance  from  the  court-house  of  Bacine  to  the  court- 
house of  Milwaukie,  measured  in  the  direct  or  shortest  line  on  the 
spheroid,  is  22.546  miles  on  an  azimuth  of  N.  15^  69'  19''  W. 

The  azimuth  back  from  Milwaukie  to  Bacine  is  S.  16^  04'  19".  5  E. 

Assuming  this  determination  as  a  base,  and  allowing  for  the  contour 
of  the  coast-line,  we  make  the  navigable  distance  from  Baoine  harbor 
to  Milwaukie  harbor  twenty -five  and  two-thirds  (25f )  miles. 
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B  1.— MILWAUKIE  HABBOB,  WIS00N8IN. 

Stakment  of  the  number  of  cubic  yards  of  earth  eaccavated  and  removed 
by  ihe  United  States  steam  dredge  and  scows  for  improving  the  new 
harbor  at  the  north  cut  at  MUwauha^  between  the  \st  €f  October.  185T, 
asd  the  2nth  of  Jvly,  1858. 

[Hie  whole  of  this  excavrntioii  was  done  in  the  new  or  north  cat  at  the  west  end  of  the  chan- 
nel fonned  by  the  new  pien,  in  order  to  open  a  oommnnication  with  Milwaokie  river.] 


Date. 


October 


Horember 


^ 


1857. 
1  — 
6.., 
6™ 

7... 

8— 

9— 

10... 

12  — 

IS... 

15... 
17... 
18... 
20... 
21... 
22... 
23... 
24... 
26.., 
27... 
28... 
29... 
SO.., 
81... 
2... 


4... 
6... 

6... 

9... 
10... 
11... 
12... 
13... 

16... 
17... 
18... 
1858. 
8... 
12... 
13... 
14... 
15... 
18... 
19... 
20... 
21... 
22... 
24... 


No.  cabic  yardB. 


600 
440 
520 
600 
580 
620 
520 
500 
600 
520 
280 
340 
360 
400 
420 
560 
600 
480 
520 
500 
560 
520 
560 
600 
600 
520 
480 
560 
400 
00 
00 
560 
400 
520 
600 
560 
600 

400 
500 
620 
620 
580 
400 
460 
520 
400 
580 
400 


I 


May 


June 


July 


1858. 
25... 
26... 
27... 
28... 
29... 

1... 

2... 

4... 

5... 

7... 

8... 

9... 
11... 
12... 
14... 
15... 
16... 
17... 
18... 
19... 
21... 
22... 
23... 
24... 
25... 
26... 
28... 
29... 
30... 

1... 

2... 

3... 

6... 

7... 

8... 

9... 
10... 
12... 
IS... 
15... 
16... 
17... 
19... 
20... 
21... 
22... 
24... 
26... 
27. 


T^nnmbttof  cubic  yards  excavated  and  removed  by  the  United  States 
Keui  dredge  and  her  scows  for  the  improvement  of  Milwaukie  new 
_°»Dor,  between  October  1,  1857,  and  July  27.  1858... 


No.  cubic  yards. 


260 
380 
260 
100 
300 
480 
520 
440 
420 
480 
520 
540 
480 
580 
700 
660 
620 
660 
460 
760 
480 
700 
700 
360 
480 
520 
580 
420 
400 
420 
480 
500 
320 
380 
360 
460 
500 
640 
680 
640 
620 
620 
540 
640 
540 
580 
440 
680 
340 
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RECAPITULATION, 

Skotving  the  quantity  of  earth  Excavated  and  removed  by  the  United 
Stages  steam  dredge  and  scows  for  the  improvement  of  the  new  harbor 
at  MUtvaukie  during  the  wJwle  of  tJie  working  seasons  of  1857  and  1858. 

Cubic  yardB. 

1.  Quantity  dredged  and  removed  from  the  channel  be- 
tween the  new  pierp,  from  June  26  to  September  22, 
1857,  as  per  statement  B  2,  at  page  70  of  Senate  (execu- 
tive) document  No.  42,  of  the  35th  Congress,  1st  session.  14,260 

2.  Quantity  dredged  and  removed  from  the  Middle  Ground, 
in  Milwaukie  river,  west  of  the  new  or  north  cut,  from 
July  16  to  September  30,  1857,  as  per  same  statement, 
continued  at  page  71  of  the  same  Senate  document.  No. 

42 18,144 

3.  Quantity  dredged  and  removed  from  the  new  or  north 
cut,  to  open  a  free  communication  between  the  channel 
formed  by  the  new  piers  and  Milwaukie  river,  from 
October  1  to  November  18,  1857,  and  from  May  8  to 

July  27,  1858,  now  first  reported 49, 120 

Aggregate  quantity  dredged  and  removed  by  the  United 
States  steam  dredge  and  scows  in  1857  and  1858,  for  the 
improvement  of  the  new  harbor  at  Milwaukie,  Wisconsin.  81, 524 


J.  D.  GRAJHAM, 
Major  U.  8.  T.  Engineer  Corps,  Bvt  Lieut,  Colonel, 

Superintending  Engineer  of  Lake  Harbor  Works. 

Office  General  Superintendence  Lake  Harbor  Works, 

Chicago,  November  15,  1858. 


B2. 

Estimate  of  the  cost  cf  repainng  the  breach  in  the  land  strip  separating 
the  lower  part  of  Milwaukie  river  from  Lake  Michigan. 

This  will  require  eight  cribs,  each  32  feet  long,  10  feet  wide,  and 
of  an  average  height  of  4  feet  from  bottom  to  the  water  surface,  or 
9  feet  high  from  bottom  to  top.  It  is  proposed  to  build  them  after 
the  specifications  given  in  table  T  1,  printed  at  pages  12  to  15  of 
Senate  (executive)  document  No.  16,  of  the  34th  Congress,  3d  session, 
making  due  allowance  for  the  diminished  width  of  10  feet,  instead  of 
20  feet,  which  ie  provided  for  in  table  T  1. 
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EstimcUe  for  one  crib. 

For  1,020  lineal  feet  of  pine  timber,,  hewn  or  sawed,  one 

foot  square,  at  16  cents  per  lineal  foot $163  20 

For  741  feet,  board  measure,  of  oak  plank,  3  inches  thick, 

for  flooring,  at  $18  per  thousand 13  34 

For  917  pounds  of  wrought  iron,  one  inch  square,  for 

bolts,  at  4  cents  per  pound 36  68 

For  68  pounds  of  wrought  iron  spikes,  |  by  |  square,  at 

7i  cents 7  30 

For  13  cords  of  ballast  stone,  at  $9  per  cord 117  00 

For  carpentry,  labor,  and  superintendence 150  00 

Sum 487  52 

Add  ten  per  cent,  for  contingencies 48  75 

Estimated  cost  of  one  crib 536  27 

Then,  eight  cribs,  at  $536  27,  give  for  the  repair  of  this 
breach 4,290  16 

J.  D.  GRAHAM^ 
3Iajor  Top?  I  Enj^rs^  BvL  Lieut  Ccl.,  Superintending  Ungineet\ 

Office  General  Supebintendencb  Lake  Harbob  Works, 

Chicago,  November  15,  1858. 

6.    SHEBOYGAN   HARBOR,  WISCONSIN. 

There  have  been  no  funds  at  my  disposal  for  this  harbor  since 
August,  1856.  Only  a  very  small  balance  was  in  hand  after  July  of 
that  year.  It  was  expended  in  making  a  survey  of  the  harbor,  and 
the  map  projected  from  it,  marked  G  No.  45,  is  in  the  Topographical 
Bureau,  and  a  copy  is  in  the  archives  of  the  United  States  Senate. 

Having  no  means  to  make  any  more  recent  examinations  of  this 
harbor,  I  must  refer  to  that  map  and  the  estimates  heretofore  sub- 
mitted in  detail  for  its  completion,  amounting  to  $36, 614  55. 

For  details  of  items,  and  for  an  account  of  the  commerce  of  this 
harbor,  I  beg  leave  to  refer  to  my  estimates  and  statements,  to  be 
found  printed  at  pp.  252  to  288,  and  at  pp.  342  and  343,  of  Senate 
Ex.  Doc.  No.  16,  of  the  34th  Congress,  3d  session. 

I  offer  the  estimates  therein  contained  as  my  estimates  for  this  year, 
•  and  I  would  recommend  that  the  whole  be  granted  in  one  appro- 
priation. 

7.    MANITOWOC   HARBOR,  WISCONSIN. 

The  appropriation  of  1852  for  this  work — the  only  one  ever  made — 
^aa  exhausted,  as  heretofore  reported,  in  the  working  season  of  1854. 
^0  work  has,  therefore,  been  done  at  this  harbor  since  that  time.  A 
sTuryey  of  the  harbor  was  made  under  my  direction  in  August,  1856. 
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The  map  projected  from  it,  marked  G  No.  46,  is  in  the  Topographical 
Bureau,  and  a  copy  is  in  the  archives  of  the  United  States  Senate. 

In  regard  to  this  harbor,  I  must  refer  to  the  statements  and  esti- 
mates contained  in  my  previous  reports,  to  be  found  printed  at  pp. 
288  to  300,  and  343  to  344,  of  the  last  mentioned  Senate  document. 

I  renew  here  the  estimates  therein  contained,  amounting  to 
$62,780  94. 

I  recommend  that  this  sum  be  granted  in  two  annual  appropriations, 
as  follows,  viz: 

The  first  year $40,000   00 

The  second  year 22,780   94 

Total,  as  before 62,780   94 


8.    MICHIGAN   CITY  BREAKWATER,  INDIANA. 

No  work  has  been  carried  on  here  since  1855,  for  the  reason  that 
the  appropriation  of  1852  was  expended,  as  heretofore  reported,  in  a 
vain  attempt  to  commence  the  breakwater,  in  accordance  with  a  plan 
entirely  too  contracted  for  a  work  of  this  kind  on  Lake  Michigan, 
which  should  be  of  a  capacity  and  durability  to  afibrd  protection  as  a 
harbor  of  refuge  or  safe  anchorage  for  the  shipping  of  the  lakes  gene- 
rally which  are  in  trade  with  the  ports  of  Lake  Michigan.  It  is  in 
this  point  that  any  breakwater  on  this  lake  should  be  viewed  commer- 
cially. As  a  place  of  refuge  from  the  lake  gales,  such  a  work  would 
be  indispensable  in  time  of  war  for  our  armed  ships. 

As  it  seems  unnecessary  for  me  to  reiterate  here  all  that  I  have 
heretofore  presented  for  consideration  on  this  subject,  I  beg  to  refer 
to  my  previous  reports,  printed  at  pp.  344  to  374  of  Senate  Ex.  Doc. 
No.  16,  of  the  34th  Congress,  3d  session;  also  at  pp.  76  (last  para- 
graph) to  77,  of  Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st 
session. 

I  recommend  here  the  estimates  therein  presented  for  this  work. 

As  there  was  no  money  to  carry  on  this  work,  I  was  obliged,  in 
June  last,  under  the  regulation  of  the  War  Department,  to  turn  over 
a  quantity  of  timber  and  tools  appertaining  to  it  to  another  public 
work  under  my  direction,  according  to  a  valuation  fixed  by  a  board 
of  survey.  The  timber  was  becoming  injured  by  the  effect  of  time, 
and  would  not  bear  to  be  kept  another  season. 

The  balance  remaining  on  hand  of  the  proceeds  of  this  sale  on  the 
SOth  of  September,  1858,  was  eighty-two  dollars  and  seventy-aix  and 
one-fourth  cents,  say  $82  76J.  i 

This  is  in  course  of  expenditure  in  making  a  new  survey  here,  whicl^ 
is  indispensable  to  a  revised  plan  for  this  work. 

I 

9.    KEW   BUFFALO   HARBOR,  MICHIGAN.  I 

No  work  has  been  done  at  this  harbor  for  the  want  of  means,  aa^ 
heretofore  reported.     A  minute  survey  was  made  of  this  harbor   iq 
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September,  1857.  The  resulting  map,  marked  G  No.  54,  was  sent 
in  dnplicate  to  the  Topographical  Bureau.  A  copy  is  in  the  archives 
of  the  United  States  Senate. 

For  full  information  respecting  the  character  of  this  place,  and  its 
e^nsceptibility  of  improvement,  so  as  to  make  a  good  harbor,  I  beg 
leave  to  refer  to  my  last  annual  report  printed,  from  p.  74  to  p.  82 
of  Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st  session. 

I  herewith  present  the  estimates,  reiterated  from  last  year.  They 
areas  follows,  viz: 

Estimate  CI. 

For  a  harbor  to  suit  the  local  trade $98, 113  47 

Estimate  C  2. 

For  a  harbor  to  serve  both  the  purposes  of  a  harbor  of  refuge  for  1^/^ 
lie  lake  commerce  and  for  the  local  trade,  $1W,607  79.  K  // 

I  would  recommend  that  this  last  mentioned  sum  be  granted,  as 
adopting  the  most  useful  of  the  two  plans  of  improvement,  and  that  it 
be  granted  in  three  annual  appropriations,  as  follows,  viz: 

The  first  year $60,000  00 

The  second  year 53,803  90 

The  third  year 53,803  89 

Total,  as  per  estimate  C  2 167,607  79 


^ 


CI. 

.  NEW  BUFFALO   HARBOR,  MICHIGAN. 

Ettimaie  cf  the  coat  ef  constructing  a  harbor  at  New  Buffalo,  Micldgan, 
of  a  capacity  to  suit  the  present  local  trade  of  the  place  and  the  smaller 
das8  cf  ves»d8  navigating  Lake  Michigan, 

1.    THE   HARBOR  PIERS. 

These  wiU  be  required  to  project  600  feet  from  the  shore  into  the 
lite;  each  pier  will,  therefore,  require  20  cribs,  or  40  cribs  for  both 
pierg,  each  30  feet  long,  25  feet  wide,  and  15  feet  high  from  bot- 
tom to  top,  and  10  feet  high  from  bottom  to  the  surface  of  the  water, 
to  be  constructed  according  to  the  drawings  in  sheet  G  No.  21,  in  the 
Topographical  Bureau,  and  the  tables  marked  T  3,  at  pages  18  to  21, 
of  Senate  Ex.  Doc.  No.  16,  of  the  34th  Congress,  5d  session. 

The  cost  of  each  crib  will  be  as  follows: 
for  1,813 J  lineal  feet  of  pine  timber,  hewn  or  sawed, 

I  foot  square,  at  18  cents  per  lineal  foot $326  45 

For  927  J  lineal  feet  of  white  oak  timber,  hewn  or  sawed, 

1  foot  square,  at  22  cents  per  lineal  foot 204  05 

5g 
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For  1,728  feet,  board  measure,  of  white  oak  plank,  in 
pieces  24  feet  long  by  eight  inches  wide,  and  three 
inches  thick,  at  $20  per  M $34  56 

For  4, 196  J  pounds  of  wrought  iron,  round  in  form,  and 

IJ  inch  in  diameter,  for  bolts,  at  4  cents  per  pound-  •  167  85 

For  126.8  pounds  of  wrought  iron  spikes,  |  by  f  of  an 
inch  square  and  6  inches  long,  headed  and  pointed, 
at  7  J  cents  per  pound 9  51 

For  55  cords  of  hard  boulder  stone,  for  crib  ballast,  at 

$10  per  cord 550  00 

Cost  of  material  for  one  crib 1, 292  40 

For  carpentry,  labor,  hauling,  and  superintendence  •  •  •  350  00 

Sum 1,642  40 

.   Add  10  per  cent,  for  contingencies 164  24 

'Estimated  cost  of  each  crib 1, 806  64 

Then,  40  cribs,  at  $1,806  64  each,  will  cost  for  the  two 

piers 72,265  60 


2.    FOR  THE   DREDGING  TO   OBTAIN  TEN  FEET  DEPTH   OF  WATER   BETWEEN 

THE   PIERS. 

Thid  will  require  the  excavation  and  removal  of  the  following  quan* 
tity  of  sand,  viz: 
38,666  cubic  yards,  at  14  cents  per  cubic  yard $5,413  24 


3.    FOR  THE  THOROUGH  CUT  BETWEEN  LAKE  MICHIGAN  AND  POTTAWATOMIE 

LAKE. — (See  map  O  No.  54.) 

This  cut  will  be  460  feet  long  by  302  feet  wide  at  the  water  surface. 
The  greatest  elevation  of  the  cut  is  12  feet  above  the  water  level. 
The  average  elevation  is,  however,  only  4. 8  feet.  It  is  proposed  to 
give  the  sides  of  this  cut  a  slope  of  2  base  to  1  perpendicular.  At 
this  slope  the  soil  will  stand  if  sown  with  grass  seed,  and  thus  covered 
with  grass. 

The  number  of  cubic  yards  to  be  removed  from  this  portion  of  the 
cat  will  be  as  follows,  viz: 

25,491  cubic  yards  of  sand,  at  15  cents  per  cubic  yard-  $3,823  65 
Then,  for  a  cut  with  perpendicular  sides,  302  feet  wde 
and  10  feet  deep,  and  460  feet  long,  will  require  as 
foUowB,  vi«:  51,451  cubic  yards  of  sand  to  be  removed 
by  dredging,  at  6  cents  per  cubic  yard,  as  it  will  be 
purchased  for  filling  on  the  fronts  of  water  lots  at  a 
price  which  will  leave  6  cents  per  cubic  yard  as  the 
net  cost  of  dffedging 3,087  06 

Estimated  cost  of  the  excavation  for  the  thorough  cut,  to 
A  depth  of  10  feet  below  the  level  of  the  lake  surface         6,910  71 
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4.    FOB  PROTECTING  THE  SIDES  OP  THE  THOROUGH   CUT  FROM  ABRASION, 

This  will  require  an  oak  pile,  1  foot  square  and  27  feet  long,  to  be 
driven  at  every  10  feet  apart,  to  which  oak  caps  and  stringers  are  to 
be  bolted,  and  then  the  spaces  filled  by  driving  sheath  piles  27  feet 
long  by  8  to  10  inches  wide  and  4  inches  thick,  to  be  bolted  to  the 
caps  and  stringers,  these  piles  to  be  driven  10  feet  into  the  soil. 

Then,  for  both  sides  of  the  cut  there  will  be  required  as  follows,  viz : 
For  92  white  oak  piles,  each  27  feet  long  and  1  foot 
square  =  2,484  cubic  feet  of  white  oak,  at  25  cents 

per  cubic  foot $621  00 

For  driving  ninety-two  white  oak  piles,  at  $2  50  each  230  00 

For  920  lineal  feet  of  white  oak  caps,  one  foot  square,  at 

twenty-two  cents  per  lineal  foot 202  40 

For  920  lineal  feet  of  white  oak  stringers,  to  be  placed 

two  feet  above  the  water  line,  at  twenty-two  cents  •  •  202  40 

For  368  wrought  iron  bolts,  each  twenty  inches  long,  of 
one  and  a  half  inch  diameter,  round  wrought  iron  = 
613  lineal  feet,  weighing  5. 972  pounds  per  foot=  3, 661 

pounds,  at  four  cents  per  pound 146  44 

For  89,424  feet,  board  measure,  of  white  oak  sheath 
piling,  in  pieces  twenty-seven  feet  long  and  four  in- 
ches thick,  at  twenty-five  dollars  per  M 2, 235  60 

For  driving  828  sheath  piles,  at  one  dollar  each 828  00 

For  3,312  wrought  iron  spikes  for  fastening  the  sheath 
piles  to  the  caps  and  stringers,  each  nine  inches  long 
and  three- fourths  by  three-fourths  of  an  inch  square, 
weighing  1.493  pounds  per  lineal  foot,  or  1.12  pounds 
per  spike  =  3, 709  pounds,  at  six  cents  per  pound 222  54 

4.  Estimated  cost  of  protecting  the  sides  of  the  channel 
through  the  thorough  cut 4, 688  38 


t» 


5.    FOR  DREDGING  A  BASIN  IN  POTTAWATOMIE  LAKE. 


• 


For  a  harbor  on  the  scale  above  described,  a  baRin,  1,420  feet  long 
by  700  feet  wide,  limited  by  the  dotted  lines  AB,  BC,  CD,  DA, 
drawn  upon  map  6  No.  54,  if  dredged  to  a  depth  of  twelve  feet  below 
the  present  lake  surface,  would  sufiice.  The  area  of  such  a  basin 
would  be  110,444  square  yards,  or  22.8  acres. 

The  average  depth  of  water  now  existing  here  is  four  feet,  but  the 
lake  is  now  about  three  and  a  half  feet  higher  than  its  low  water  stage. 
The  depth  of  excavation  in  the  soil  would  then  be  eight  feet,  and  the 
quantity  of  soil  to  be  removed  294,518  cubic  yards. 

It  is  stated  in  the  report  of  Mr.  Berrien,  before  alluded  to,  that  this 
soil  is  so  soft  that  it  can  be  removed  by  a  dredging  machine  at  a  cost 
of  three  (3)  cents  per  cubic  yard. 

Our  own  survey,  made  in  September,  1857,  corroborates  this  state* 
ment  as  correct* 
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6.  Then,  294,518  cubic  yards,  at  three  cents  per  yard  •  •        $8,835  54 


The  oAvncrs  of  lots  fronting  on  this  basin  would  erect  lines  of  sheath 
piling  on  its  borders  at  their  own  expense,  within  which  they  would 
be  glad  to  receive  the  excavated  stuff  for  filling  up  lots  to  required 
grades,  and  thus  it  would  be  secured  against  being  carried  back  into 
the  basin. 

HecapitulcUion  cf  items  in  estimate  G  1. 

1.  For  two  parallel  piers,  600  feet  long,  each,  and  300 

feet  apart ' $72,265  60 

2.  For  dredging  between  these  piers  to  obtain  a  depth 

of  ten  feet  of  water 5, 413  24 

3.  For  excavation  to  form  the  thorough  cut 6, 910  71 

4.  For  piling  to  protect  the  sides  of  the  thorough  cut 

from  abrasion 4, 688  38 

5.  For  dredging  a  basin  in  Pottawatomie  lake,  1, 420  feet 
long  by  700  feet  wide,  to  produce  twelve  feet  depth 

of  water 8, 835  54 


Amount  of  estimate  CI 98, 113  47 


J.  D.  GRAHAM, 
Major  TopH  Eng^r  Corps^  Bt.  Lieut.  Cd.,  Supfg  Eng'r. 

Office  Gex.  Sup.  of  Lake  Harbor  Works, 

Chicago^  November  15,  1858. 


C  2. 

Estimate  of  the  cost  of  constructing  a  harbor  at  New  Buffalo,  Michigan, 
suitable  for  the  accommodation  as  a  harbor  of  refuge  of  the  largest  rf^/^vj 
of  mercantile  vessels  navigating  Lake  Michigan. 

For  such  a  harbor  the  piers  should  reach  to  a  depth  of  sixteen  (16) 
feet  of  water  in  Lake  Michigan,  and  the  west  pier  would,  in  that 
case,  be  eight  liundred  and  ten  (810)  feet  long,  and  the  cast  pier 
would  be  seven  hundred  and  fifty  (750)  feet  long,  and  their  interior 
faces  would  be  three  hundred  (300)  feet  apart.  It  is  proposed  t4> 
construct  these  piers  in  accordance  with  the  drawings  in  sheet  U 
No.  21,  and  the  specifications  in  table  T  3,  contained  in  my  report 
No.  116,  of  December  31,  1856,  to  be  found  at  pages  18  to  21  of 
Seuat<3  Ex.  Doc.  No.  16,  of  the  34th  Congress,  3d  session;  the  depth 
of  water  between  the  piers  to  be  thirteen  (13)  feet. 

The  thorough  cujt,  to  communicate  witli  Pottawatomie  lake,  will 
be  the  same  as  in  estimate  C  1,  except  that  the  depth  of  its  water 
prism  should  be  thirteen  (13)  feet,  instead  of  ten  (10)  feet. 

The  interior  basin  in  Pottawatomie  lake  should  be  2,450  feet  long 
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by  700  feet  wide,  corresponding  to  the  figure  E  P  G  H,  drawn  in 
dotted  lines  on  the  map  G  No.  54,  and  it  should  be  thirteen  feet  deep. 
The  estimate  of  these  several  items  will  then  be  as  follows,  viz: 

1.    THE  HARBOR  PIERS. 

"  These  will  require  27  cribs  for  the  west  pier  and  25  for  the  east 
pier,  or  52  cribs  for  both  piers,  each  30  feet  long,  25  feet  wide,  and 
of  an  average  depth  from  top  to  bottom  of  18  feet,  or  13  feet  from 
the  water  line  to  the  soil  at  bottom. 
The  cost  of  one  crib  will  be  as  follows,  viz: 

For  3,236  lineal  feet  of  white  oak  timber,  hewn  one  foot 
square,  at  22  cents  per  lineal  foot $711  92 

For  1,728  feet,  board  measure,  of  white  oak  plank,  three 
inches  thick,  for  flooring,  at  $20  per  thousand 34  56 

For  5,074  pounds  of  round  wrought  iron,  for  bolts,  IJ 
inch  in  diameter,  at  4  cents  per  pound 202  96 

For  127  pounds  of  wrought  iron  spikes,  f  by  |  of  an 
inch  square,  pointed  and  headed,  at  7^  cents  per 
pound 9  62 

For  67  J  cords  of  hard  boulder  stone,  for  crib  ballast,  at 
$10  per  cord 672  00 

Estimated  cost  of  materials  for  one  crib 1, 630  96 

For  carpentry,  labor,  superintendence,  Ac 500  00 

Add  ten  per  cent,  on  the  above  for  contingencies 213  09 

Estimated  cost  of  one  crib 2, 344  05 

(1.)  Then,  52  cribs,  at  $2,344  05  each,  equals  for  the 
cost  of  the  two  piers $121,890  50 


2.  FOB  THE  DREDGING  TO  OBTAIN  THIRTEEN  FEET  DEPTH  OP  WATER  BETWEEN 

THE  PIERS. 

This  will   require   the  excavation  and  removal  of  the  following 
qiiantity  of  sand,  viz: 

(2.)  60,141  cubic  yards,  at  14  cents  per  cubic  yard $8,419  74 


3.  FOB  THE  THOROUGH   CUT  BETWEEN  LAKE  MICHIGAN  AND  POTTAWATOMIE 

LAKE. — (See  mofp  Q  No.  54.^ 

The  first  item  under  this  head  will  be  the  same  as  it  is  under  the 
^rd  head  in  estimate  0  1,  namely: 
Cutting  to  the  depth  necessary  to  reach  the  level  of  the  water  surface 
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25,491  cubic  yards  of  sand,  at  15  cents  per  cubic  yard       $3,823  65 
Then,  for  a  channel  with  perpendicular  sides,  302  feet 
wide,  460  feet  long,  and  13  feet  deep,  there  will  be 
required  to  be  excavated  66,887  cubic  yards,  at  six 
cents  per  cubic  yard » 4, 013  22 


(3.)  Estimated  cost  of  a  thorough  cut,  with  a  water  prism 

13  feet  deep 7,836  87 


4.    FOR  PROTECTING   THE  SIDES  OF  THE  CHANNEL  IN  THE  THOROUGH   CUT 

FROM   ABRASION. 

This  will  be  the  same  as  the  item  under  the  fourth  head 

of  the  estimate  marked  C  1,  viz $4, 688  38 


5.    FOR  DREDGING  A  BASIN   IN  POTTAWATOMIE  LAKE. 

This  basin  should  be  of  sufficient  capacity  to  accommodate,  as  a 
harbor  of  refuge,  the  general  mercantile  marine  of  Lake  Michigan, 
and  also  our  national  armed  ships  in  time  of  war.  The  depth  for  the 
mercantile  marine  need  not  be  greater  than  thirteen  feet,  and  our  esti- 
mate is  therefore  based  on  that  depth.  It  may  easily,  and  in  a  few 
weeks,  be  increased  to  twenty  feet  of  depth  to  accommodate  ships  of 
war.  The  depth  between  the  piers  would,  in  such  an  event,  have  to 
be  similarly  increased  by  dredging.  The  dredging  would  be  done  by 
the  steam  dredge  belonging  to  Lake  Michigan. 

Then,  an  excavation  2,450  feet  long  by  700  feet  wide,  and  13  feet 
deep,  will  require  the  removal  by  the  dredging  machine  of  the  fol- 
lowing quantity  of  this  soft  mud,  viz:  825,740  cubic  yards,  at  three 
cents  per  cubic  yard,  $24,772  20. 

Becapitidation  of  iteins  in  estimate  C  2. 

1.  For  two  parallel  piers,  the  west  being  810  feet  long 
and  the  east  750  feet  long,  each  25  feet  wide  and  300 

feet  apart $121,890  60 

2.  For  dredging  to  produce  a  depth  of  13  feet  of  water 

between  these  piers 8,419  74 

3.  For  the  excavation  to  form  the  thorough  cut,  with  a 

water  prism  13  feet  deep 7, 836   87 

4.  For  protecting,  by  close  piling,  the  sides  of  the  chan- 
nel in  the  thorough  cut  against  abrasion 4,688   33 

5.  For  dredging  a  basin  in  Pottawatomie  lake,  2,450  feet 

long  by  700  feet  wide,  and  13  feet  deep 24,772   20 

Amount  of  estimate  C  2 167,607   70 

J.  D.  GRAHAM, 
Mcy,  Top,  Eng.  Corps,  Bvt.  Lieut.  Col,,  Sup'g  En^fr. 

Office  General  Supebintendence  Lake  Harbor  Works, 

Chicago,  November  15,  1858. 
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10.  ST.  Joseph's  harbor,  michigak. 

This  harbor  is  in  a  much  worse  condition  now  than  ever  before 
reported.  From  the  breaking  in  of  the  lake  sea  through  the  rotten 
piers,  fully  described  in  my  previous  reports,  the  channel  is  much 
diminished  in  depth. 

I  ask  a  reference  to  my  reports  upon  this  very  important  lake  harbor, 
printed  in  Senate  (Ex.)  Doc.  No.  16,  of  the  34th  Congress,  3d  session,  Lg^^g^ 
from  p.  379  to  p.  385,  and  in  Senate  (Ex.)  Doc.  No.  42^at  pp.  82  to  84.ffyy 

I  beg  leave  to  renew  the  estimate  for  this  work,  given  at  page  83l'^^ 
of  the  last  mentioned  document,  amounting  to  the  sum  of  $97,633  91. 

I  recommend  now  that  the  whole  of  this  sum  be  granted  in  one 
appropriation,  as  I  consider  this  measure  necessary  to  save  this  harbor 
from  ruin. 

I  would  refer  to  the  maps,  G  No.  47  and  G  No.  55,  now  in  the 
Topographical  Bureau  and  in  the  archives  of  the  Senate,  for  a  full 
understanding  of  the  importance  of  this  harbor,  and  of  its  present 
dilapidated  condition. 

11.  BLACK  LAKE   HARBOR,    MICHIGAN. 

In  regard  to  the  importance  of  this  improvement,  I  beg  leave  to 
refer  to  my  previous  reports,  printed  at  pp.  386  and  387  of  Senate 
(Ex.)  Doc.  No.  16,  of  the  34th  Congress,  3d  session,  and  at  pp.  84  to 
89  of  Senate  (Ex.)  Doc.  No.  42,  of  the  35th  Congress,  Ist  session,  '^l 

I  renew  the  estimates  contained  in  full  detail  at  pp.  87  to  89  of  the 
last  mentioned  document.     They  amount  to  $128,343  02. 

I  recommend  that  the  amount  be  granted  in  three  equal  annual 
appropriations,  each  of  $42,781. 

In  regard  to  this  harbor,  I  will  refer  to  map  G  No.  48,  now  in  the 
Topographical  Bureau  and  in  the  archives  of  the  United  States 
Senate. 

12.  GRAND  RIVER  HARBOR,  MICHIGAN. 

This  was  always  regarded  as  one  of  the  most  important  harbors  on 
the  eastern  coast  of  Lake  Michigan,  and  from  the  connexion  by  rail* 
road  with  Detroit,  lately  completed,  and  the  further  connexion  with 
Milwaukie  by  steam  vessels,  it  has  become  one  of  the  most  important 
on  Lake  Michigan.  These  connexions  were  completed  in  October  of 
the  present  year.  They  have  created  a  link  of  vast  trade  between 
the  old  northern  and  the  new  western  States. 

For  a  full  exposition  of  the  importance  of  this  harbor,  and  of  its 
great  susceptibility  of  improvement,  I  beg  leave  to  refer  to  map  G  No. 
49,  now  in  the  Topographical  Bureau  and  in  the  archives  of  the  United 
States  Senate,  and  also  to  my  annual  report  for  1857,  printed  at  pp. 
89  to  95  of  Senate  (Ex.)  Doc.  No.  42  of  the  35th  Congress,  1st  session. 

The  map  alluded  to  shows  the  proposed  plan  of  improvement,  and 
the  estimates  of  cost  are  set  forth  in  full  detail  at  pp.  93  to  95  of  th» 
above  mentioned  Senate  document. 
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They  amount  to  the  following  sums,  viz: 

1.  For  close  piling $18,360  56 

2.  For  two  piers  at  the  mouth  of  Grand  river 134,047  20 

3.  For  dredging 7,777  84 

Total,  to  complete  Grand  river  harbor,  Michigan*  ••  160,185  60 


In  view  of  the  pressing  demand  for  this  improvement,  arising  from 

it       the  commercial  connexion  lately  completed,  through  it,  between  the 

.  \  I  great  eastern  dnd  western  markets,  added  to  the  value  of  this  harbor, 

when  improved,  as  a  harbor  of  refuge  for  the  mid-coast  on  the  east 

side  of  Lake  Michigan,  I  would  now  recommend  that  the  above  sum 

be  granted  in  two  annual  appropriations  of  $80,092  80  each. 

13.    SOUTH  BLACK  RIVER,  MICHIGAN. 

This  place  came  under  my  official  attention  through  the  instructions 
of  August  15,  1856,  based  on  the  resolutions  of  the  United  States 
Senate  of  the  4th  of  that  month.* 

The  first  step  for  me  to  take,  in  pursuance  of  this  authority,  was  to 
cause  to  be  made  an  accurate  survey  of  the  locality.  This  was  done 
in  the  same  month  in  which  the  resolutions  of  the  Senate  were  passed, 
and  the  result  of  the  survey  was  projected  on  a  map  marked  G  No. 
50,  now  in  the  Topographical  Bureau  and  in  the  archives  of  the 
United  States  Senate. 

In  my  annual  report  for  1857,  printed  in  Senate  (Ex.)  Doc.  No.  42, 
of  the  35th  Congress,  1st  session,  the  improvement  of  this  harbor  is 
treated  of,  see  pp.  98  and  99. 

An  estimate  was  also  presented  for  the  necessary  work,  amounting 
to  the  sum  of  $39,180  61. 

I  beg  leave  to  renew  that  estimate  here. 

14.    KALAMAZOO  RIVER,  MICHIGAN. 

Under  the  same  authority  as  in  the  case  of  the  next  preceding* 
harbor,  I  caused  a  survey  to  be  made  of  the  mouth  of  Kalamazoo 
river  in  September,  1856.  The  map  projected  from  that  survey,  marked 
G  No.  51,  was  forwarded  to  the  Topographical  Bureau  with  my  annual 
report  for  1857.  A  copy  of  it  is  in  the  archives  of  the  United  States 
Senate. 

It  shows  the  nature  of  the  improvement  which  is  desired  by  tbe 
people  of  the  neighboring  counties.  The  report  and  estimates  in  this 
case  will  be  found  printed  in  Senate  (Ex.)  Doc.  No.  42,  of  the  35th 
Congress,  1st  session,  at  pp.  99  and  100. 

I  beg  leave  to  renew  the  estimate  there  given  in  detail,  amounting 
to  $64,099  63. 

o  See  pages  97  and  98  of  Senate  (Ex.)  Doc.  No.  42,  of  the  35Ui  GongicH,  1st 
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II.  LAKE  ST.  CLAIB  HABBOR  WOBKS. 
15.    MOUTH  OP  CUNTON  RIVER. 

No  work  has  been  carried  on  here  for  want  of  appropriations  since 
1855.  My  reports  printed  at  pp.  468  to  471,  and  at  pp.  473  to  479 
of  Senate  Ex.  Doc.  No.  16  of  the  34th  Congress,  3d  session,  and  at 
pp.  100  and  101  of  Senate  Ex.  Doc.  No.  42  of  the  35th  Congress, 
hi  session,  give  fnll  details  of  all  that  concerns  this  improvement. 
The  estimate  for  completing  this  improvement  is  there 

given,  amounting  to $31,920  00 

Prom  which  deduct  balance  now  on  hand 200  38 

Amount  required  for  the  completion  of  the  improvement 
at  the  mouth  of  Clinton  river,  Michigan 31,719  62 


For  the  want  of  means  to  complete  what  was  begun  here,  the  work 
has  suflfered  as  all  unfinished  work  must  when  left  exposed  to  the 
action  of  the  waves  and  of  the  ice  in  winter.  To  secure  it  from 
fnrther  injury  and  to  complete  it,  I  would  recommend  that  the  said 
hum  of  $31,719  62  be  granted  in  one  appropriation. 
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16.    MONROE  HARBOR,    MICHIGAN. 

This  harbor  suffered  much  from  the  storms  of  last  winter  and 
spring,  and  will  no  doubt  suffer  much  more  between  the  present  time 
uid  next  spring. 

I  recommend,  in  its  behalf,  a  speedy  appropriation  of  the  amount 
of  mv  estimate  of  last  year,  given  in  full  detail  at  page  102  of  Senate 
Ex.  Doc.,  No.  42,  of  the  35th  Congress,  1st.  session. 

It  amounts  to  the  sum  of  $23, 857  90.  No  balance  remains  of  tha 
^propriation  of  1852  for  this  work, 

17.   SANDUSKY  HARBOR,  OHIO. 

The  works  for  the  protection  of  this  harbor  have  suffered  much 
i^ince  the  period  of  my  last  annual  report.  This  has  been  owing 
chiefly  to  their  incomplete  condition,  and  the  unusually  high  stage  of 
I*ke  Erie  throughout  the  season  of  1858.  From  this  high  stage  of 
the  water  the  works  have  in  part,  been  submerged,  and  thereby 
ifiQch  injured.  I  am  obliged,  therefore,  to  increase  the  estimates  in 
order  to  prevent  further  injury,  and  to  complete  the  harbor  pro- 
tection. 
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The  importance  of  this  harbor  to  the  people  of  Ohio,  and  to  the 
lake  navigation  demands  that  it  should  be  immediately  attended  to. 

I  submit  the  following  estimate  for  the  accomplishment  of  this 
object,  viz: 

1.  For  the  repair  of  3, 350  feet  of  pier  work  for  the  pro- 
tection of  the  peninsula,  at  $2  50  per  lineal  foot $8, 375  00 

"2.  For  the  construction  of  4,060  feet  of  new  pier  work 
in  continuation  of  said  protection,  at  $5  per  lineal 
foot  •  •  • 20,300  00 

3.  For  a  line  of  pier  work  between  the  western  extremity 
of  Peninsula  Point  and  the  main  land.  This  will  re- 
quire 90  cribs,  each  32  feet  long,  by  20  feet  wide, 
and  15  feet  high,  at  $1, 200  per  crib,  to  be  constructed 
after  the  specifications  contained  in  table  T  1,  at  pp. 
12  to  15  of  Senate  Ex.  Doc,  No.  16,  of  the  34th 
Congress,  3d  session,  and  the  drawings  in  map  G 19, 

in  the  Topographical  Bureau. 108,000  00 

4.  For  450  feet  lineal  of  pier  work  to  connect  the 
above  (item  3)  pier  with  the  line  of  pier  work  now 

built,  at  $5  per  lineal  foot 2, 250  00 

Sum $138,925  00 

Add  5  per  cent,  for  contingencies 6, 946  25 

Amount  required  for  Sandusky  harbor,  Ohio $145, 871  25 


In  view  of  the  great  importance  of  this  harbor,  and  the  call  for 
prompt  attention  to  it,  required  by  its  present  precarious  condition.  I 
recommend  that  the  above  sum  be  granted  in  two  equal  annual 
appropriations,  each  to  be  $72,935  62. 

No  balance  remains  of  the  former  appropriation  for  this  harbor. 

18.    HURON  HARBOR,  OHIO. 

No  balance  remained  for  this  harbor  when  it  was  turned  over  to  mo 
in  December,  1856. 

The  works  have  suffered  very  much  since  the  period  of  my  annual 
report  for  1857,  and  they  are  now  in  a  very  precarious  condition,  and 
nothing  can  be  done  for  them  until  another  appropriation  shall  be 
made. 

To  save  these  works  from  total  destruction  and  to  protect  the  har- 
bor, I  recommend  the  following  repairs  and  improvements,  with 
estimates  of  cost,  viz  : 

1.  East  pier. 

1.  For  the  repair  of  335  feet  of  this  pier,  by  rebuilding 
on  the  old  foundation  to  a  height  of  five  (5)  feet  above 

the  water  surface $7,500  00 

2.  For  the  repair  of  520  feet  inside  the  harbor 4,500  00 
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3.  For  an  additional  crib  at  the  lakeward  extremity  of 
this  pier,  thirty-two  feet  long  and  twenty  feet  high 
from  the  bottom  to  the  top,  to  be  in  sixteen  feet 
water $3,625  00 

Sum 15, 525  00 

Add  ten  per  cent,  for  contingencies 1,552  60 

Amount  required  for  the  east  pier 17,077  50 

2.  For  the  toeat  pier. 

To  rebuild  1200  lineal  feet  of  pier,  twelve  feet  wide,  to 
a  height  of  five  (5)  feet  above  the  present  water 
surface 25,500  00 

Add  ten  per  cent,  for  contingencies 2, 550  00 

Amount  required  for  the  tapE^  pier 28, 050  00 

RecapiivUxdiim. 

1.  For  the  east  pier 17,077  50 

2.  For  the  west  pier 28,050  00 

Amount  requii'ed  for  Huron  harbor,  Ohio 45, 127  50 

I  recommend  that  this  sum  be  granted  in  one  appropriation. 

19.   VEBHILLION  HABBOR,  OHIO. 

The  piers  of  this  harbor  are  entirely  decayed  above  the  water  level, 
and  hence  this  portion  of  each  must  be  renewed,  to  a  height  of  six 
feet  throughout. 

Besides  this  general  decay  above  the  water  level,  the  lakeward  end 
of  the  east  pier  is  dilapidated  for  a  distance  of  115.  feet,  to  a  depth  of 
three  and  a  half  feet  below  the  water  level. 

The  following  repairs  are  therefore  required,  for  which  I  submit 
estimates,  viz  : 

1.  The  east  pier. 

1.  To  raise  115  feet  in  length  of  this  pier  from  three      * 
and  a  half  feet  below  to  five  feet  above  the  water 
level $2,500  00 

1  To  rebuild  325  feet  from  the  water  surface  to  six 
feet  above  it 8,750  00 

3.  To  repair  750  feet  inland 9,987  50 

Sum 21,237  50 

Add  ten  per  cent,  for  contingencies 2, 123  75 

Amount  required  for  the  east  pier 23, 361  25 
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2.  F(yr  the  west  pier. 

1.  To  build  135  feet  to  a  height  of  6  feet $3,500  00 

2.  To  rebuild  from  the  water-level  to  6  feet  above  the 

same,  1,000  feet 15,000  00 

3.  For  repair  of  450  feet  of  pier  on  its  river  face 1,875  50 

Sum 20,375  50 

Add  10  per  cent,  for  contingencies 2,037  50 

Amount  required  for  the  west  pier 22, 413  00 

BecapUulation. 

1.  For  the  East  pier 23,361  25 

2.  For  the  West  pier *.-.; 22,413  00 

Amount  required  for  Vermillion  harbor,  Ohio 45,774  25 

I  recommend  that  this  sum  be  granted  in  one  appropriation. 

20.    BLACK  RIVER  HARBOR,  OHIO. 

No  funds  remain  of  the  last  appropriation  for  this  harbor,  nor  has 
any  appropriation  been  made  for  it  since  the  year  1852. 

At  that  period  only  five  thousand  dollars  ($5, 000)  were  appropriated 
for  it.  This  sum  was  very  inadequate  to  the  repairs  then  required, 
and  the  work  of  dilapidation  has  been  going  on  from  that  time  to  thi{«, 
80  that  the  condition  of  this  harbor  is  now  such  that  if  means  be  not 
very  soon  granted  for  its  relief,  it  must  be  altogether  lost  to  the  object 
for  which  it  was  constructed. 

The  repairs  now  required,  and  the  estimated  cost  of  making  them, 
are  as  follows,  viz: 

1.  For  the  east  pier. 

1.  To  rebuild  354  feet  of  pier  from  3  feet  below  the 

presents  water-surface  to  5  feet  above  the  same $9,125  00 

2.  To  rebuild  and  repair  700  feet  from  1  foot  below  the 
water-surface  to  5  feet  above  the  same 6,785  50 

3.  To  repair  the  inner  face  for  230  feet 1,116  76 

4*  For  one  additional  crib  at  the  extremity  of  this  pier         3,500  00 

Sum 20,526  26 

Add  10  per  cent,  for  contingencies 2,052  62 

Amount  required  for  the  east  pier 22,578  88 

-■ 
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2.  F(yr  the  west  pier. 

1.  For  the  repair  of  150  feet  of  the  north  portion  of  this 

pier $2,333  33 

2.  For  rebuilding  250  feet  on  the  inner  end  of  pier-  •  •  4,116  6T 

3.  To  repair  800  feet  of  pier  inside  of  the  harbor 5,250  00 

Sum 11,700  00 

Add  10  per  cent,  for  contingencies 1, 170  00 

Amount  required  for  the  west  pier 12,870  00 

Mecapitulati&n. 

1.  For  the  east  pier 22,578  88 

2.  For  the  west  pier 12,870  00 

Amount  required  for  Black  river  harbor,  Ohio..  35,448  88 


I  recommend  that  this  sum  be  granted  in  one  appropriation,  because 
the  dilapidated  state  of  the  work  renders  delay  in  effectually  repairing 
it  very  hazardous. 

21.  CLEVELAND  HARBOR,  OHIO, 

So  appropriation  has  been  granted  for  this  harbor  since  that  of 
1842.  The  importance  of  this  harbor  to  the  general  commerce  of  the 
lakes,  and  to  a  great  portion  of  the  State  of  Ohio,  is  too  well  under- 
stood to  need  any  explanation  here  on  the  subject. 

The  outer  end  of  the  east  pier,  which  is  built  of  stone,  is  very  much 
in  need  of  repairs  from  the  displacement  of  the  stones  arising  from 
the  action  of  the  waves  in  rough  weather.  It  is  very  important  that 
this  should  be  attended  to  with  as  little  delay  as  possible.  When 
dilapidation  of  a  stone  structure,  like  this,  once  begins,  it  is  far  more 
rapid  and  mischievous  than  in  a  wooden  structure,  unless  immediately 
checked.  It  would  be  a  great  misfortune  if  this  fine  harbor  should 
be  allowed  to  deteriorate  for  want  of  these  repairs,  and  thCy  cannot 
l»e  made  until  an  appropriation  is  granted  for  the  purpose. 

The  west  pier  should  be  completed. 

For  these  objects  I  present  the  following  estimate  : 

1.  The  ecLst  pier. 

L  For  repairing  the  outer  end  of  this  pier,  by  remov- 
ing the  stone  from  the  injured  portion,  and  rebuild- 
ing with  the  same $8,433  66 
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2.  For  tearing  away  the  wood  work  north  of  the  posi- 
tion of  the  beacon,  and  building  up  with  stone  similar 
to  the  rest  of  this  pier $21,243  20 

Sum 29,676  86 

Add  10  per  cent,  for  contingencies 2,967  6S 

Amount  required  for  the  east  pier 32,644  54 


2.  For  the  toesi  pier. 

For  completing  the  west  pier  according  to  the  plan  here- 
tofore approved,  and  its  connexion 23, 120  00 

Add  10  per  cent.,  for  contingencies 2,312  00 

Amount  required  for  the  west  pier 25,432  00 

BeoapUvlation. 

1.  For  the  eastpier ^ 32,644  54 

2-  For  the  west  pier. 25,432  00 

Amount  required  for  Cleveland  harbor,  Ohio 58,076  54 


I  recommend  that  this  sum  be  granted  in  one  appropriation  with  a 
view  to  the  completion  of  this  very  important  work  without  further 
delay. 

22.    GRAND  RIVER  HARBOR,  FAIRPORT,  OHIO. 

The  last  appropriation  for  this  harbor  was  ten  thousand  dollars^ 
($10,000,)  made  in  the  year  1852. 

It  was  all  expended  by  my  predecessor  more  than  three  years  ago 
in  making  the  repairs  that  were  most  needed,  and  it  was  insufficient 
for  all  that  were  then  required. 

I  repeat  here  the  recommendations  contained  in  my  last  annual 
report  in  regard  to  this  harbor,  which  are : 

1.  That  the  east  pier  be  extended,  on  its  present  direction,  a  dis- 
tance of  416  feet,  and  that  the  west  pier  be  extended  320  feet 
parallel  with  the  east  pier. 

2.  That  a  portion  of  the  old  pier  work,  which  is  rotten,  be  torn 
away  and  rebuilt  with  sound  timber. 

3.  Dredging. 

For  these  several  objects  detailed  estimates  were  submitted  with 
my  annual  report  for  1857;  to  be  found,  marked  K,  at  pages  108  and 
109  of  Senate  Ex.  Doc.  No.  42  of  the  35th  Congress,  1st  session, 
amounting  to  the  sum  of  $41^498  94  as  follows,  viz: 
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1.  For  the  pier  extensions $32,819  3^ 

2.  For  tearing  away  old  pier  work  and  repairing 6,179  55 

3.  For  dredging  and  repairs  of  steam  dredge 2, 500  00 

Amount  required  for  Grand  River  harbor,  Fairport,  Ohio    41,498  94 

I  renew  this  estimate' and  recommend  that  the  amount  be  granted 
in  one  appropriation. 

23.    ASHTABULA  HABBOB,   OHIO. 

The  last  appropriation  made  for  this  harbor  was  ten  thousand  dol- 
lars, ($10,000,)  granted  in  the  year  1852.  It  was  expended  by  the 
end  of  the  year  1855  in  making  repairs,  and  extending  the  harbor 
piers. 

The  old  piers  now  require  repairs  to  prevent  breaches  in  them  by 
the  lake  sea  in  high  winds. 

To  complete  this  harbor,  the  windward  pier  should  be  extended 
ont  416  feet,  and  the  leeward  pier  288  feet.  This  will  require  for 
the  first,  thirteen  cribs,  and  for  the  second,  nine  cribs;  or  for  both 
piers  twenty -two  cribs;  each  to  be  thirty-two  feet  long,  twenty  feet 
wide;  and  they  will  cost,  each,  $1,426  98,  including  all  contingencies* 

1.  Hence,  twenty-two  cribs,  at  $1,426  98  each,  gives  for 

the  pier  extensions $31, 393  56 

2.  For  repairs  of  the  old  piers 5,750  00 

3.  For  dredging  12,500  cubic  yards,  at  14  cents  per 

cubic  yard 1,750  00 

Total  required  for  Ashtabula  harbor,  Ohio  •  •  •  •        38, 893  66- 

I  would  recommend  that  this  sum  be  granted  in  two  annual  appro- 
priations, as  follows,  viz: 

The  first  year $25,000  00 

The  second  year 13,893  56 

Amount  as  before 38,893  56 


24.    CONSEAUT  HABBOR,  OHIO. 

The  last  appropriation  made  for  this  harbor  was  ten  thousand  dol- 
lars, (10,000,)  in  the  year  1862.  No  balance  of  that  appropriation! 
now  remains.  The  whole  was  expended  upon  the  work  before  I  was 
placed  in  charge. 

A  new  appropriation  is  now  required  to  complete  the  piers  here  by 
extending  them  out  to  twelve  feet  depth  of  water  at  the  mean  stage 
of  Lake  Erie. 

This  will  require  an  extension  of  the  west  pier  of  352  and  an 
extension  of  the  east  pier  of  288  feet.     The  first  will  require  an 
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addition  of  eleven  (11)  cribs,  and  the  second  an  addition  of  nine  (9) 
cribs;  total  twenty  cribs,  each  thirty-two  feet  long,  twenty  feet 
wide,  and  twelve  (12)  feet  average  height  from  the  bottom  to  the 
water  surface.     They  will  cost,  each,  $1,426  98. 

1.  Hence,  twenty  cribs,  at  $1,426  98  each,  will  cost-.      $28,539  60 

To  which  add: 

2.  For  repairs  of  present  piers 1, 250  00 

3.  For  dredging  18,000  cubic  yards,  at  14  cents  per 

cubic  yard •* 2,520  00 


Amount  required  for  Conneaut  harbor,  Ohio  •  •  •  <        32,309  60 


I  would  recommend  that  this  sum  be  divided  into  two  annual  ap- 
propriations, as  follows,  viz: 

The  first  year $20,000  00 

The  second  year 12,309  60 

Total,  as  above 32,309  60 


25.     ERIE   HARBOR,    PENNSYLVANIA, 

This  is  the  only  harbor  on  the  lakes  which  belongs  to  the  State  of 
Pennsylvania. 

It  is  of  great  importance  to  her  inland  trade,  and  will  be  of  still 
greater  importance  when  the  Sunbury  and  Erie  railroad,  now  in  pro- 
gress of  construction,  shall  be  completed. 

The  grading  is  all  completed  for  this  road,  and  the  rail  track  i^ 
mostly  laid.  It  will  be  completed  and  in  operation  eome  time  during 
the  present  winter,  probably  as  early  as  January,  1859.  It  will  open 
H  direct  communication  between  Philadelphia  and  Erie.  It  will  con- 
stitute an  important  link,  both  for  commerce  and  travel,  lying  entirely 
within  the  State  of  Pennsylvania  and  connecting  her  great  Atlantic 
port  with  her  only  lake  port.  The  route  passes  through  a  region  of 
country  abounding  in  agricultural  and  mineral  wealth. 

The  State  of  Pennsylvania,  through  the  influence  of  this  great  work 
of  internal  improvement,  is  deeply  interested  in  the  preservation  of 
the  harbor  of  Erie  in  good  condition  for  the  easy  accommodation  of 
the  largest  class  of  lake  vessels. 

The  general  commerce  of  the  lakes  must  often  look  to  this  harbor, 
also,  as  a  port  of  refuge  from  the  frequent  and  sudden  gales  which 
prove  every  year  so  destructive  to  shipping  and  to  human  life.  All 
these  considerations,  added  to  the  value  of  this  harbor  as  a  navui 
station  and  port  in  time  of  war,  seem  to  constitute  a  strong  claim  on 
the  government  to  complete  its  improvement,  and  I  would  respect- 
fully recommend  immediate  attention  to  it. 

In  my  annual  report  for  1857,  the  repairs  which  were  then  required, 
in  order  to  stop  breaches  in  the  piers  of  this  harbor,  were  fully  stated. 
An  immediate  appropriation  for  this  especial  object  was  urg^ently 
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recommended,  but  it  was  not  granted.  The  additional  dilapidation 
which  has  since  taken  place  on  portions  of  the  piers  which  were  built 
at  an  early  period,  makes  a  larger  sum  now  necessary  to  put  them  in 
proper  order. 

The  northwest  channel  pier  is  much  injured  in  several  places.  The 
extreme  crib,  situated  at  the  lake-ward  extremity  of  this  pier,  is 
greatly  damaged  by  the  collision  of  vessels  while  entering  the  harbor 
in  strong  gales  of  wind. 

The  deepest  wat«r  is  near  this  point,  and  the  channel  being  narrow 
here  for  the  larger  class  of  vessels,  they  are  compelled,  for  fear  of 
getting  aground,  to  run  close  to  this  pier-head.  Of  course  collisions 
will  often  take  place  in  dark  weather  imtil  the  channel  shall  be 
widened  here  by  dredging,  a  measure  that  ought,  in  our  opinion,  to 
be  immediately  resorted  to.  The  beacon  light  formerly  stood  at  the 
extremity  of  this  pier,  but  its  security  having  been  rendered  precari- 
ous by  these  collisions  near  its  base,  and  by  its  having  been  once 
dragged  down,  as  I  was  informed,  by  the  yards  of  a  vessel  while  pas- 
sing close  to  the  pier  in  entering  the  harbor,  this  beacon  has,  under 
the  direction  of  the  officer  acting  under  the  Light-house  Board,  been 
recently  removed  further  inward  and  placed  on  a  separate  foundation 
beyond  the  reach  of  similar  accidents. 

There  are  four  other  bad  breaches  in  this  pier,  which  are  growing 
worse  every  day.  The  first  is  250  feet,  and  the  second  is  350  feet 
from  the  lake  ward  end  of  the  pier.  Each  is  about  thirty  (30)  feet 
long,  and  if  not  soon  repaired,  they  will  grow  into  one  wide  breach 
of  one  hundred  and  sixty  (160)  feet  in  length,  measured  along  the 
pier.  There  are  two  others  further  in  towards  the  harbor,  of  twenty- 
fi^e  (25)  feet  length  each. 

This  portion  of  the  pier  was  constructed  according  to  the  old  and 
DOW  exploded  fashion  of  using  wooden  pins  (treenails)  for  fastening 
the  timbers  together,  instead  of  bolts  of  wro]Ught  iron.  The  weight 
of  the  stone  ballast  within  the  cribs  has,  in  many  places,  broken 
these  treenails  below  the  water  level,  and  as  a  necessary  consequence 
the  same  weight  has  pressed  the  timbers  which  form  the  main  wall,  or 
^ter-face  of  the  pier,  entirely  out  of  place.  Repairs  are  in  such 
«»8es  difficult  and  expensive.  They  can  only  be  made  by  first  tearing 
away  the  original  work  and  rebuilding  in  place  of  it,  or  by  protecting 
the  whole  water-face  of  the  pier  by  means  of  close  piling  of  oak  tim- 
ber, hewn  or  sawed  one  foot  square,  clear  of  sap. 

The  harbor,  or  bay -end  of  this  pier,  is  entirely  torn  away  above  the 
*ater-level  for  a  length  of  fifty  (50)  feet.  It  has  been  done  by  the 
collision  of  vessels,  which,  in  order  to  keep  in  a  sufficient  depth  of 
^ater,  are  obliged  to  pass  within  twenty  (20)  feet  of  this  point.  The 
channel  should  be  widened  here  by  dredging.  The  immersed  part  of 
the  pier  should  be  built  up  again  to  its  proper  height  above  the  water. 
^  its  present  condition,  being  concealed  from  view,  it  is  dangerous 
^5  every  vessel  that  passes  down. 

The  north  breakwater  pier  was  injured  by  autumn  and  winter  galeft; 
^  frequent  since  the  date  of  my  last  annual  report.  Its  repair  was 
*en  estimated  to  cost  $1,873  00.     It  is  now  estimated  at  $2,375  00, 

6g 
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as  will  appear  by  the  item  in  the  accompanjing   estimate,  marked 
Dl. 

This  structure,  like  the  one  previously  mentioned,  is  much  weaker 
from  the  fact  that  wooden  trenails  were  used  for  binding  the  timbers 
together.  Iron  bolts  cannot,  I  conceive,  be  dispensed  with  for  such 
a  purpose,  and  there  is  economy  in  the  end  produced  by  the  free  use 
of  the  best  American  wrought  iron  for  all  such  purposes. 

The  brushwood  (facines)  placed  by  the  late  Colonel  William  Turn- 
bull  to  stop  the  breach  near  Peninsula  Point,  has  proved  of  good  effect. 
The  depth  in  this  breach  is  now  greater  than  usual,  owing  to  the  pre- 
sent unusual  height  of  the  surface  of  Lake  Erie. 

I  recommend  that  this  mode  of  closing  this  breach,  and  the  like  one 
of  protecting  the  lakeward  shore  of  the  island  from  further  abrasion, 
be  persevered  in. 

Dredging  is  immediately  required  along  the  channel  between  the 
piers,  and  near  the  entrance  from  the  lake. 

I  would  recommend  that  the  northwest  channel-pier  be  extended 
out  224  feet  by  the  addition  of  7  (seven)  cribs,  each  thirty-two  feet 
long,  twenty  feet  wide,  and  of  an  average  height  of  twenty  feet  from 
bottom  to  top. 

The  Sunbury  and  Erie  Railroad  Company  has  constructed  a  line  of 
pier  work,  consisting  of  a  succession  of  detached  cribs  parallel  to  the 
old  United  States  eastern,  or  southeastern  channel  pier,  and  nearer  to 
the  southeastern  shore  of  the  bay.  The  channel  bounded  by  thit* 
company's  pier  on  the  one  side,  and  the  United  States  northwestern 
channel  pier  on  the  other,  is  thus  much  widened  and  better  adapted 
to  the  present  state  of  the  lake  commerce  carried  on  at  this  port.  It 
is  not  now,  therefore,  recommended  to  repair  this  old  United  States 
southeastern  channel  pier. 

It  is  probable  that  it  may  become  necessary  at  a  future  time,  not 
far  distant,  to  remove  the  greater  portion  of  it. 

For  the  objects  above  specified  I  beg  leave  to  refer  to  the  accom- 
panying estimates  marked  D  1,  amounting  as  follows,  viz: 

1.  For  the  repair  of  the  northwestern  channel  pier $4,500 

2.  For  the  repair  of  the  north  breakwater  pier 2, 350 

3.  For  dredging  the  channel  within  the  bay,  and   also  the 

ship  entrance  lakeward  of  the  channel  piers 15, 000 

4.  For  stopping  the  breach  near  Peninsula  Point 2,200 

5.  For  protecting   tlie    lakeward   shore  of  the  island  from 
abrasion % . . .  3, 500 

6.  For  extending  the  northwest  channel  pier 14,840 

Amount  required  for  Eric  harbor,   Pennsylvania 42,590 


In  view  of  tlie  great  value  of  this  harbor  to  the  lake-coast  com- 
morce,  as  well  as  to  a  very  large  portion  of  the  people  of  Pennsylvu- 
jain,  I  recommend  that  this  sum  be  granted  in  one  appropriation.' 

The  appropriation   for  this   harbor  made    in    1852  having  been 
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expended,  it  became  my  duty  under  the  regulations  of  the  War  De- 
partment, to  dispone  if  possible  by  sale  of  the  public  property  which 
remained  unapplied  to  the  works,  and  from  the  proceeds  to  close  all 
outstanding  accounts  against  said  harbor. 

Accordingly  in  April,  1857,  I  directed  the  custodian  of  the  property 
there  to  advertise  it  for  sale,  and  to  invite  bids  for  it.  This  was  done 
by  advertisements  in  the  **Erie  Weekly  Observer,''  from  the  11th 
to  the  25th  of  April,  1857.  A  copy  of  that  advertisement  is  hereto 
attached,  marked  D  2.  No  bids  were,  however,  received;  nor  could 
the  custodian  succeed  in  disposing  of  the  property  on  any  terms  short 
of  a  complete  sacrifice,  about  equivalent  to  giving  it  away. 

Again  I  caused  this  property  to  be  advertised  both  in  the  '*Erie 
Weekly  Observer"  and  also  in  the  '*BuflFalo  (N.  Y.)  Daily  Courier, 
from  January  30  to  March  4  and  6,  and  thence  again  to  April  1,  1858, 
and  every  effort  within  my  power  was  made  to  dispose  of  it  on  any 
thing  like  reasonable  terms,  but  without  success.  No  bids  were 
offered. 

The  quarterly  returns  will  show  that  this  timber  cost  the  United 
States  more  than  three  thousand  dollars,  ($3, 000, )  and  I  could  not 
abandon  it  in  order  to  discharge  the  custodian.  Yet  there  was  no 
money  to  pay  him  his  monthly  wages. 

The  timber  is  still  valuable  for  the  purposes  of  the  United  States 
in  making  the  repairs  that  must  go  on  at  Erie  so  soon  as  another 
appropriation  shall  be  made.  It  gives  the  custodian,  however,  a 
claim  for  his  services  beyond  the  time  that  there  was  any  money  to 
pay  him,  a  case  which  is  anomalous  under  the  rule  laid  down  for  the 
^le  of  public  property  when  an  appropriation  shall  be  exhausted. 

I  submit  it  for  the  decision  of  the  proper  authority. 

After  I  reported  the  condition  of  the  United  States  steam  dredge- 
boat  for  Lake  Erie,  by  my  letter  No.  183,  of  September  3,  1857,*  and 
also  after  I  received  the  authority  to  repair  her,  contained  in  your 
reply  of  November  11,  1857,*  I  found  that  she  lay  sunk  in  the  dock 
at  Erie  from  a  hole  in  her  bottom  made  by  getting  on  her  anchor. 

I  made  arrangements  with  a  party  at  Buffalo,  New  York,  to  raise 
and  repair  her;  but  on  a  personal  inspection  of  her  in  the  early  part 
of  August  last,  I  came  to  the  conclusion  that  she  was  safer  as  she  lay, 
iiiasmuch  as  her  machinery  had  been  taken  out  and  stored  ashore, 
aad  there  were  scarcely  funds  enough  to  raise  her  and  put  her  on  a 
dry  dock  and  repair  her.  She  lies  in  a  safe  position  and  will  be  less 
liable  to  injury  than  if  raised  and  left  unemployed. 

When  a  new  appropriation  shall  pass  for  her  emplojonent  she  will 
be  properly  attended  to. 

. ■ , 

*Sm  doeamenU  marked  L  6,  and  L  7,  at  pagea  117  and  118  of  Senate  Ex.  Doc.  No. 
^  of  tke  dSch,  CoogreM,  lat  leMion. 
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D  1. 

Estimate  of  the  cost  of  repairs  immediaiely  required  at  Erie  harbor, 
Pennsylvania^  of  extending  the  northwestern  channel  pier  224  feet  lake- 
toardy  and  of  dredging. 

1.  Repair  of  the  northwestern  channel  pier: 

For  repairing  the  lakeward  end  of  this  pier  by  tearing 
away  the  timber  work  to  the  lowest  water  surface, 
and  then  building  up  and  filling  with  stone  to  the 

flooring  at  top ;•••;•'•. : '        ^^^^^^  ^ 

For  repairing  four  breaches  in  this  pier,  described  in 

the  report • •  1^425  00 

For  rebuilding  50  feet  in  length  of  the  bay  end  of  this 

pier,  to  a  height  of  5  feet  above  the  high  water  level-  1,575  00 

Total  for  the  nortliwest  channel  pier $4,500  00 

2.  For  the  repair  of  the  north  breakwater  pier: 

For  materials  and  workmanship $2,350  00 

3.  For  dredging : 

For  excavating  and  removing  25, 000  cubic  yards  from 
the  channel  of  the  inner  bav,  at  20  cents  per  cubic 
yard  •  •  •  •  • •  •  •  • ' $5,000  00 

For  excavating  and  removing  20,000  cubic  yards  from 
the  outer  bar,  at  50  cents  per  cubic  yard,  being  rocky 
in  many  places 10, 000  00 

Total  for  dredging 15,000  00 

— ' 

4.  For  stopping  the  breach  near  Peninsula  point  with 
brushwood $2,200  0( 

5.  For  protecting  the  lakeward  shore  of  the  island  from 

abrasion  by  brush  wood $3,500  0( 

6.  For  extending  the  northwest  channel  pier  224  feet  lakeward : 

This  will  require  seven  cribs,  each  32  feet  long,  20  feet 
wide,  and  of  an  average  height  of  20  feet  from  bottom 
to  top.  This  will  require  seven  cribs  to  be  con- 
structed as  per  the  drawings  in  the  sheet  marked  G 
20,  in  the  Topographical  Bureau,  and  the  specifica- 
tions in  the  table  marked  T  2,  printed  at  pp.  16  to 
18  of  Senate  Ex.  Doc.  No.  16,  of  the  34th  Congress, 
3d  session.  The  cost  of  each  crib  is  estimated  at 
$2, 120.     Therefore  for  the  7  cribs $14, 840  0 
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Becajnttdation, 

1.  For  the  repair  of  the  northwestern  channel  pier  •  •  •  •        $4, 500  00 

2.  For  the  repair  of  the  north  breakwater  pier 2, 350  00 

3.  For  dredging  the  channel  within  the  bay,  and  also 

the  ship  entrance  lakeward  of  the  channel  piers 15,000  00 

4.  For  stopping  the  breach  near  Peninsula  point  with 

brush  wood  (facines) 2,200  00 

5.  For  protecting  the  lakeward  shore  of  the  island  from 

abrasion 3,500  00 

6.  For  extending  the  northwest  channel  pier*' 14,840  00 

Amount  required  for  Erie  harbor,  Pennsylvania-       42,590  00 

J.  D.  GRAHAM, 
Major  Corps  cf  Tojfl.  En^rSy  Bvt.  Lieut.  Cd.  Sup'tg  Ihig'r. 

Office  General  Supbrintbitoence  op  Lake  Harbor  Works, 

Chicago,  November  15,  1858. 


D2. 

[From  the  Erie  (Fa.)  Weekly  Obieryer,  from  April  11  to  April  26,  1857.] 

Government  timber  for  sale. 

Sealed  proposals  will  be  received  by  the  nndersigned  until  the  1st 

day  of  May,  for  the  following  lot  of  white  oak,  cucumber,  ash,  and 

hemlock  timber,  lying  on  the  bank  of  the  lake  at  the  foot  of  Holland 

street,  at  A.  J.  Kelso's  warehouse,  and  at  north  end  of  the  bay,  near 

,    the  old  carpenter  shop. 

198  white  oak  piles  12  by  12  inches,  24  feet  long. 

4,520  feet,  board  measure,  white  oak  timber,  12  by  12  inches,  30 
feet  long  and  6  by  10,  14  feet  long  for  dock  timber  and  ties,  square 
iiewed,  full  corners. 

176,294  feet,  hemlock,  same  size  as  No.  146,620  feet,  board  measure. 
Cncomber  and  ash,  same  size  and  length  as  white  oak. 

The  bids  should  be  made  by  the  thousand  feet,  board  measure. 

Terms  of  sale  cash,  20  per  cent,  in  hand  on  day  of  sale,  balance  as 
ioon  as  measured  and  delivered. 

J.  J.  LINTS, 
United  States  Agent  and  Custodian, 

Ewe,  Jjpn?  11,  1857. 
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D  3. 

[From  the  Erie  (Pa.)  Weekly  Observer,  from  January  30  to  March  6,  1858.] 

Govei^nment  Umber  for  sale. 

Sealed  proposals  will  be  received  until  the  lat  day  of  April,  1858, 
for  the  following  lot  of  timber,  at  Erie,  Pennsylvania,  viz :  White  oak, 
cucumber,  ash,  and  hemlock  timber,  lying  on  the  bank  of  the  lake  at 
the  foot  of  Holland  street,  at  A.  J.  Kelso's  warehouse,  and  at  the 
north  end  of  the  bay,  near  the  old  carpenter  shop.  Dimensions  as 
follows,  viz: 

Length.  8lae. 

3,744  cubic  feet  of  white  oak 24  feet  12  x  12 

133  cubic  feet  of  white  oak 20  feet  6  x  10 

5,050  cubic  feet  of  cucumber  and  ash 30  feet  12  x  12 

160  cubic  feet  of  cucumber  and  ash 16  feet  12  x  12 

3,075  cubic  feet  of  cucumber  and  ash 20  feet  8x8 

64  cubic  feet  of  cucumber  and  ash 16  feet  8x8 

10,200  cubic  feet  of  hemlock 30  feet  12  x  12 

112  cubic  feet  of  hemlock 16  feet  12  x  12 

1,777  cubic  feet  of  hemlock 20  feet  8x8 

The  bids  should  be  made  for  the  cubic  foot,  for  each  kind  of  timber 
separately.     Parties   can  bid  for  the  whole  or  in  parcels  to   suit. 

All  proposals  must  be  addressed  to  Lieutenant  Colonel  J.  D. 
Graham,  superintending  engineer  of  lake  harbors,  Chicago,  Illi- 
nois, and  will  be  subject  to  the  decision  of  that  oflSce.  Terms  of 
sale :  Specie  of  United  States  coin,  to  be  paid  as  soon  as  measured 
and  delivered. 

Erie,  January  30,  1858. 
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[From  the  Buflalo  (K.  Y. )  Daily  Courier,  from  Januarj  SO  to  March  4,  1858,  and  thence  to 

April  1,  1868.] 

Govem^nent  timber  for  sale. 

Sealed  proposals  will  be  received  until  the  first  day  of  April,  1858, 
for  the  following  lot  of  timber,  at  Erie,  Pennsylvania,  viz:  White  oak, 
cucumber,  ash,  and  hemlock  timber,  lying  on  the  bank  of  the  lake, 
at  the  foot  of  Holland  street,  at  A.  J.  Kelso's  warehouse,  and  at  the 
north  end  of  the  bay,  near  the  old  carpenter  shop.  Dimensions  us 
follows,  viz: 

Length.  8iae. 

3,744  cubic  feet  of  white  oak 24  feet  12  x  12 

133  cubic  feet  of  white  oak 20  feet  6x10 

5,040  cubic  feet  of  cucumber  and  ash 30  feet  12x12 

160  cubic  feet  of  cucumber  and  ash 16  feet  12x12 

3,075  cubic  feet  of  cucumber  and  ash 20  feet  8x8 
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Length.  fiise. 

64  cubic  feet  of  cucumber  and  ash 16  feet  8x8 

10,200  cubic  feet  of  hemlock 30  feet  12  x  12 

112  cubic  feet  of  hemlock 16  feet  12  x  12 

1,777  cubic  feet  of  hemlock 20  feet  8x8 

The  bids  should  be  made  for  the  cubic  foot,  for  each  kind  of  timber 
separately.  Parties  can  bid  for  the  whole  or  in  parcels  to  suit.  All 
proposals  must  be  addressed  to  Lieutenant  Colonel  J.  D.  Graham, 
superintending  engineer  of  lake  harbors.  Chicago,  Illinois,  and  will 
be  subject  to  the  decision  of  that  office.  Terms  of  sale:  specie  of 
United  States  coin,  to  be  paid  as  soon  as  measured  and  delivered. 

£si£,  January  30,  1858. 

26.  DUNKIRK  HARBOR,  NEW   YORK. 

In  regard  to  this  harbor  I  ^vill  refer  to  my  annual  report  of  last 
year.  It  is  printed  at  pp.  119  to  122  of  Senate  Ex.  Doc.  No.  42  of 
the  35th  Congress,  1st  sesion. 

The  estimate  then  submitted  for  repairs  was  $5, 299  96.  Nothing 
was  however  appropriated  and  the  works  have  suffered  so  much 
that  I  am  obliged  now  to  ask  for  $7,320  for  that  purpose. 

In  addition  to  this  item  I  recommend  that  $80,363  73  be  appro- 
priated for  continuing  this  work,  which,  added  to  the  above  item  for 
repairs,  makes  the  sum  of  $87,683  73  as  required  for  this  work  by 
the  first  appropriation. 

27.  BUFFALO   HARBOR,  NEW   YORK. 

No  work  has  been  done  at  this  harbor,  for  want  of  means,  since 

1856.  It  is  in  a  worse  condition  than  that  which  was  stated  in  my 
annual  report  for  1857.  The  sum  of  $27,679  35  was  then  estimated 
a8  necessary  for  repairs.  I  estimate  that  $30,000  (thirty  thousand 
dollars)  are  now  necessary  for  the  repairs  of  the  parts  specified  in 
that  report,  and  I  would  recommend  that  it  be  granted  in  one  appro- 
priation. Please  see  my  report  for  1857  on  this  harbor,  printed  at 
pp.  122  and  123,  inclusive,  of  Senate  Ex.  Doc.  No.  42  of  the  35th 
Congress,  1st  session. 

AN  ADDITIONAL  STEAM  DREDGE  BOAT  FOR  LAKE  ERIE. 

I  beg  leave  here  to  renew  my  recommendation  for  an  additional 
t^team  dredge  boat  and  six  mud  scows  for  Lake  Erie,  and  to  refer  you 
to  my  views  on  this  subject  as  expressed  in  my  annual  report  for 

1857,  printed  at  pp.  123  to  126  of  Senate  Ex.  Doc.  No.  42  of  the 
35th  Congress,  1st  session,  and  also  to  the  estimates  therein  given  in 
full  detail  of  items,  amounting  to  the  sum  of  $19, 232,  which  I  would 
recommend  to  be  granted  in  one  appropriation,  at  as  early  a  day  as 
may  be  considered  expedient. 

Also  the  sum  of  $1,950  for  raising  and  repairing  the  United  States 
8team  dredge  boat  now  lying  at  Erie,  as  per  estimate  printed  at  page 
126  of  said  dociiment. 
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rsr.  LAKE  ONTABIO  HABBOR  WORKS. 
28.    OAK  ORCHARD   HARBOR,    NEW  YORK. 

The  balance  of  the  last  appropriation  for  this  harbor  was  expended 
in  dredging  in  the  summer  and  autumn  of  1857. 

The  benefit  of  that  work  continues  to  be  felt  and  appreciated,  and 
it  is  very  desirable  that  it  should  be  pushed  still  further. 

I  beg  leave  here  to  renew  my  estimate  of  last  year  for  the  comple- 
tion of  this  harbor  on  the  plan  therein  referred  to.  The  whole  sub- 
ject will  be  found  in  my  annual  report  for  that  year,  as  printed  in 
Senate  Ex.  Document  No.  42  of  the  35th  Congress,  1st  session,  at 
pp.  127  to  137,  inclusive. 

The  estimates  are  given  in  full  detail  at  pp.  136  and  137. 

The  items  are  as  follows,  viz: 

1.  For  the  pier  extensions $46,927  80 

2.  For  dredging 4,834  10 

Total  for  completing  Oak  Orchard  harbor,  New  York      51, 761  90 

I  would  recommend  that  this  sum  be  granted  in  three  oqual  annual 

appropriations,  each  of $17, 253  97 

To  which  add  the  amount  required  immediately  for  re- 
pairs, as  per  estimate  marked  0  13,  at  page  136  of 
the  above  mentioned  document 9, 736  65 

Amount  required  for  the  first  year's  appropriation  for 

Oak  Orchard  harbor,  New  York 126,990  62 


29.  GENESEE  RIVER  HARBOR,  NEW  YORK. 

This  harbor  is  at  the  mouth  of  Genesee  river.  It  was  formerly 
called  Charlotte  harbor. 

The  last  appropriation  by  Congress  was  twenty  thousand  dollars 
($20,000)  for  this  harbor,  in  the  year  1852.  It  was  nearly  all 
expended  the  following  year,  under  the  direction  of  Colonel  Tuni- 
bull,  in  repairing  the  west  pier,  which  is  1,943  feet  long,  and  was  in 
a  very  bad  condition  before  he  had  it  attended  to. 

The  east  pier  was  reported  by  Colonel  Tumbull,  as  long  ago  as 
September,  1853,  to  be  in  a  very  bad  condition,  and  an  appropriation 
of  $21,530  was  recommended  by  him  for  its  repair  ;  but  it  was  not 
granted,  and  the  dilapidation  went  on  to  such  a  degree  that  it  must 
now  be  entirely  rebuilt  from  two  feet  below  to  five  feet  above  the 
water  level.  There  are  also  portions  that  are  dilapidated  to  a  great 
depth  below  the  water  surface,  and  as  that  disting^iished  and  much 
lamented  officer  justly  stated  in  his  annual  reports  for  1855  and  1856, 
**'  in  moderate  gales  of  wind  it  is  entirely  submerged,  which  renders 
the  approach  of  vessels  to  the  entrance  very  dangerous." 
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For  the  repairs  now  required   I  present  ithe  estimate  herewith 
marked  E,  amonnting  to  $41,084  34. 

In  order  to  the  timely  saving  of  the  harbor,  it  would  be  judicious 
to  grant  this  sum  in  one  appropriation. 


E. 

Estimaie  </  the  coat  qf  repakrmg  t?ie  East  pier  <f  Genesee  River  harbor, 
by  tearing  away  the  dd  tvork  to  two  fed  bdow  the  vxUer  levd,  and 
then,  huHding  up  to  Jive  feet  above  that  level.  Totoi  height  of  new 
work,  7  feet. 

For  76,288  lineal  feet  of  oak  timber  hewn  or  sawed  1 
foot  square,  at  18  cents  per  foot $13,731  84 

For  95,488  feet,  board  measure,  of  white  oak  plank  3 
inches  thick  and  8  inches  wide,  in  pieces  20  feet  long, 
for  flooring,  at  $18  per  M 1,718  78 

For  67,392  pounds  of  wrought  iron,  1  inch  square,  for 
bolts,  at  4  cents  per  pound 2,695  68 

For  8,768  pounds  of  wrought  iron  spikes  |  inch  by  f 
inch  square,  at  7i  cents  per  pound 657  60 

For  1,376  cords  of  ballast  stone,  at  $3  50  per  cord 4,816  00 

Cost  of  materials 23,619  90 

For  superintendence,  carpentry  and  labor,  at  $120  per 
32  lineal  feet 7,627  50 

Cost  of  new  work 31,247  40 

For  tearing  away  and  removing  the  materials  of  the  old 
decayed  work,  2,034  lineal  feet,  at $3  per  lineal  foot*  •        6,102  00 

Sum 37,349  40 

Add  10  per  cent  for  contingencies 3,734  94 

Amount  required  for  Genesee  River  harbor,  New  York-      41,084  34 

J.  D.  GRAHAM, 
Major  U.  S.  Corps  Top,  Eng. ,  Bvt,  LU  Cdcynd,  Supff  g  Engr. 

Omcs  General  Superintendence  of  Lake  Harbor  works, 

Chicago^  November  15,  1858. 

30.   6ODU8  BAT  HARBOR,  WAYNE  COUNTY,  NEW  YORK. 

There  has  been  no  appropriation  for  this  harbor  since  1852,  when 
there  was  one  of  ten  thousand  dollars,  ($10,000.) 

This  was  entirely  inadequate  to  the  repairs  of  the  piers  then 
>^ded«    It  was  nearly  all  expended  in  1853,  under  the  late  Colonel 
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Turnbnll,  in  repairin^east  channel  pier,  and  a  part  of  the  east 
harbor  pier. 

The  remainder  of  the  east  harbor  pier,  and  also  the  entire  west 
pier  from  the  point  formerly  occupied  by  the  beacon  light  to  the 
beach,  is  entirely  rotten,  and  both  must  be  rebuilt  from  two  feet 
below  the  water  level  to  five  feet  above  that  level. 

It  was  predicted  in  my  last  annual  report  that  unless  repairs  were 
fioon  made,  this  beacon-light  would  be  overthrown  by  the  first  severe 
storm. 

The  prediction  was  verified  in  November,  1857,  much  to  the  incon- 
venience of  navigation  here. 

For  fall  information  respecting  this  harbor,  the  dredging  which 
was  done  there  under  my  direction  last  season,  the  improvements  that 
are  projected  to  connect  with  it,  and  the  amount  necessary  to  com- 
plete it,  I  beg  to  refer  to  my  last  annual  report,  which  is  printed  in 
Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st  session,  at  pp. 
139  to  147. 

I  beg  leave  also  to  renew  my  estimate,  therein  presented  in  full 
detail,  marked  Q  1,  at  page  141,  amounting  to $40, 806  00 

In  order  to  save  this  harbor,  I  recommend  that  the  above  sum  be 
granted  in  one  appropriation. 

31.  S0DU8  BAY  HARBOR,  CAYUGA  COUNTY,  NEW  YORK. 

The  only  appropriation  for  this  work  was  ten  thousand  dollars, 
($10,000,)  in  1852. 

The  work  was  commenced  in  the  year  1854,  and  two  hundred  and 
forty  (240)  feet  in  length  of  the  west  pier  was  built,  and  a  deposit  of 
stone  was  made  to  connect  it  with  the  west  shore  of  the  bay,  in  order 
to  the  formation  of  a  beach  which  proved  advantageous. 

A  channel  eight  feet  deep  was  excavated  from  the  bay  to  the  lake. 
Want  of  means  has  prevented  the  continuation  of  the  work  by  the 
United  States. 

For  full  information  in  regard  to  the  great  natural  advantages  of 
this  harbor,  and  the  improvements  which  have  already  been  con- 
nected with  it,  and  those  which  are  going  on,  I  beg  to  refer  to  the 
part  of  my  annual  report  for  1857,  printed  at  pp.  147  to  153  in  Senate 
Ex.  Document  No.  42,  of  the  35th  Congress,  1st  session. 

I  also  beg  to  renew  my  estimates  for  this  work,  which  will  be  found 
printed  in  full  detail  of  items  at  pp.  148  and  149  of  said  document, 
amounting  to  $52,602  18. 

I  recommend  that  this  sum  be  granted  in  two  annual  appropria- 
tions, as  follows,  viz: 

The  first  year $30,000  00 

The  second  year 22,602  IS 

Amount,  as  above,  required  for  Sodus  Bay  harbor, 

Caj-uga  county,  New  York 52,602  18 

— —  -^ 
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The  larger  sum  is  required  the  first  year  in  order  to  procure  the 
necessary  materials  and  machinery  in  advance. 

32.    OSWEGO  HARBOR,   NEW  YORK. 

The  precarious  condition  of  the  works  for  the  protection  of  this 
admirable  commercial  port  was  fully  set  forth  in  my  annual  report  for 
1857,  and  an  appropriation  was  earnestly  asked  for,  in  order  to  enable 
us  to  commence  with  the  opening  of  the  spring  of  1858  the  repairs 
which  were  most  needed.  Unfortunately  no  aid  was  granted,  and,  as 
was  fully  anticipated  and  predicted  in  such  an  event,  the  work  of 
dilapidation  has  gone  on  since  the  date  of  that  report  at  a  fearful  rate. 

It  has  been  painful  to  look  on  and  see  portions  of  that  structure, 
consisting  of  heavy  stone  masonry,  crumble  in  our  very  sight,  with- 
out the  means  to  check  the  work  of  desolation. 

A  timely  appropriation  would  have  saved  a  very  large  expenditure, 
which  must  now  be  applied  to  putting  the  works  in  an  efficient  and 
safe  condition.  The  local  authorities  have  liberally  contributed  a 
portion  of  the  means  necessary  for  the  most  urgent  of  the  repairs  that 
were  needed,  but  they  were  not  adequate  for  the  remedy  of  the  whol5 
evil- 

I  would  refer  here  to  my  report  on  this  harbor,  as  printed  at  pp. 
133  to  ITl  in  Senate  Ex.  Document  No.  42,  of  the  35th  Congress, 
1st  session. 

At  pp.  155  and  156  will  be  found  an  estimate  in  detail  for  what  was 
then  needed,  amounting  to  $46,391  44. 

The  best  I  can  now  do  is  to  renew  that  estimate  with  an  increase 
(^fifteen  per  cent.,  that  is  to  say,  $6,958  71  for  the  increased  damage 
which  the  work  has  sustained  since  the  date  of  that  report,  which 
will  bring  the  sum  now  required  for  this  harbor  to  the  sum  of 
$53,350  15. 

This  sum  judiciously  applied  would  put  the  harbor  works  in  a 
eecure  condition,  and  I  would  respectfully  recommend  the  granting 
of  it  in  one  appropriation. 

33.  OGDENSBURG  HARBOR,  NEW  YORK. 

In  regard  to  this  harbor  I  beg  to  refer  to  my  last  annual  report  as, 
embodying  all  the  information  I  have  to  oflFer  in  reference  to  it.  I 
would  renew  the  recommendation  therein  contained  that  an  appro- 
priation of  twenty  thousand  dollars  ($20,000)  be  granted  for  this 
harbor,  to  be  applied  according  to  such  plan  as  may  be  presented  to 
the  War  Department  and  approved  by  it. — (See  page  171  of  the 
above  mentioned  Senate  document.) 

AH  ADDITIONAL  STEAM   DREDGE   BOAT  FOR  LAKE  ONTARIO. 

I  beg  to  renew  here  my  recommendation  of  last  year  that  an  addi- 
tional steam  dredge,  with  six  mud  scows,  be  immediately  constructed 
for  the  harbors  on  Lake  Ontario.  The  importance  of  dredging  was 
Mlj  discussed  in  that  report  and  need  not  be  repeated  here. 
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I  renew  the  estimate  given  at  page  172  of  the  above  mentioned 
Senate  document,  amounting  for  this  object  to  $19,232. 

V.  LAKE  CHAMPLAIN  HABBOB  WOBKS. 
34.    BUBLIN6T0N    BREAKWATER,    VERMONT. 

No  appropriation  having  been  granted  for  this  work  since  it  was 
committed  to  my  charge,  nothing  has  been  done  within  that  period. 

The  work,  although  highly  useful  in  its  present  condition,  requires 
to  be  extended  on  the  plan  described  in  my  annual  report  in  order  to 
afford  a  more  complete  shelter  from  northwest  winds  to  vessels  seeking 
a  safe  anchorage  behind  it. 

For  this  purpose,  and  certain  repairs  that  are  much  needed,  I  beg 
to  renew  the  estimate  which  I  presented  in  full  detail  with  my  last 
annual  report,  to  be  found  at  pages  172  to  174  of  the  above  mentioned 
Senate  document. 

The  items  are  as  follows,  viz: 

1%  For  completing  unfinished  work  and  for  repairs $2,186  40 

2.  For  extending  the  breakwater  200  feet  to  the  north- 

ward 19,099  91 


Amount  required  to  complete  the  Burlington  breakwater, 

Vermont 21,286  31 


35.  THE  FOUR  STEAM  DREDGE  BOATS  ON  THE  LAKES. 

There  are  now  four  steam  dredge  boats  on  the  lakes  within  the 
district  assigned  to  my  charge,  namely:  One  on  Lake  Michigan,  one 
on  Lake  Erie,  one  on  Lake  Ontario,  one  on  Lake  Ghamplain. 

There  is  no  more  vital  interest  to  the  lake  harbors  than  that  these 
valuable  machines  should  constantly  be  kept,  together  with  their 
attendant  mud-scows,  in  good  working  condition. 

A  special  appropriation  is  however  absolutely  necessary  for  this 
purpose. 

I  would  earnestly  recommend  that,  for  this  especial  object,  there 
be  appropriated  for  each  of  these  machines  and  its  appurtenances^ 
including  the  scows,  the  sum  of  $2,500;  or — 

For  the  four  machines  and  tlieir  appurtenances $10,000 

36.  THE  NEW  LIGHT-HOUSE  FOR  CHICAGO  HARBOR. 

4 

This  work  has  demanded  much  of  my  attention  the  present  year. 
The  position  adopted  for  it  is  the  most  advantageous  to  mariners, 
because  it  is  situated  at  the  critical  point  in  entering  the  harbor  of 
Chicago,*  and  besides  it  serves  the  double  purpose  of  a  coaat  light 
and  a  harbor  beacon. 

<>  See  map  O,  No.  5S.  Aleo,  Seoate  Bzecutiye  document  No.  16,  of  the  34tli  Oongres^ 
Sd  enrion,  peget  102,  lOS,  Ac. 
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At  the  same  time  that  it  secures  these  eminent  advantages  the 
work,  while  going  on,  was  almost  constantly  exposed  to  the  violent 
action  of  the  lake  sea,  owing  to  a  prevalence  of  easterly  winds,  and 
my  personal  attention  during  a  great  part  of  the  working  season  had 
to  be  given  to  this  work  to  prevent  disasters,  loss  of  machinery, 
materials,  &c. 

While  my  report  on  the  progress  of  this  light-house  is  due  and 
will  be  made  to  the  Light-house  Board,  it  seems  proper  that  I  should 
here  say  this  much  on  the  subject. 

The  peirs  of  defence  are  completed  on  the  lakeward  sides,  and  but 
for  unusually  rough  weather  in  October  and  November;  the  new 
light  would  have  been  shown  to  mariners  the  present  season. 
All  of  which  is  respectfully  submitted, 

J.  D.  GRAHAM, 
Major  U.  8*  Corjps  of  TopH  BngfrSj  BvL  Lieut.  Colonel, 

ouperintending  Eng^r  of  Lake  Harbor  Works. 
Colonel  J.  J.  Abert, 

Chief  TopH  Engineer^  Washington, 

P.  S. — I  submit  the  following  recapitulation  of  items  in  the  fore* 
going  estimates : 
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REGAPrrULATION  OF  THE  ESTIMATES. 


RECAPITULATION   OF  THE  ESTIMATES. 


Amount  of  the  estimated  cost  of  the  compleiion  of  the  several  lake  harbor 
improvements  on  the  northern  and  northwestern  lakes,  under  the  super- 
intendenoe  of  Brevet  lAevteruvnt  Colonel  James  D.  GraJiam,  major  of 
Topographical  Engineers,  together  imth  the  sums  asked  the  first  year 
totoards  that  object. 


Name  and  nature  of  work. 


I.~LAK£  MICHIGAN  HARBOR  WORKS. 

1.  Chicago  harbor,  Illinoig.  Extension  and  repair  of 
the  pien,  and  dredging,  ftc... 

2.  Waukegan  harbor,  Illinois.  Construction  of  1, 380 
feet  of  breakwater ..... ........... 

3.  Kenoeha  harbor,  Wisconsin.  Extension  of  piers, 
chevaux-de-frise,  sand  barrier,  dredg^g  basins  to 
give  capacity  for  a  harbor  of  refuge,  and  removing 
the  bar  and  deepening  the  channel  between  the  piers., 

4.  Baclne  harbor,  Wisconsin.  Extension  of  the  harbor 
piers  and  making  a  survey  of  the  harbor  and  dredging. . 

5.  Milwaukie  harbor,  Wisconsin.  Repairs  of  piers  at 
the  natural  moutli  of  the  river,  and  dredging 

6.  Sheboygan  harbor,  Wisconsin.  Extension  of  piers, 
repairs  and  dredging.. 4.... 

7.  Manitowoc  harbor,  Wisconsin.  Extension  of  piers 
and  dredging 

8.  Michigan  City  breakwater,  Indiana.  For  2, 000  feet 
of  breakwater  to  form  a  roadstead  for  the  general  com- 
merce of  the  lakes  and  for  armed  vessels............ 

9.  New  Buffalo  harbor,  Michigap.  For  the  construction 
of  1,200  feet  of  pier  work,  piling,  excavation,  and 
dredglDg  channels  and  basins,  to  adapt  it  as  a  harbor 
ci  refuge  to  the  wants  of  the  local  commerce  of  the 
place .. .. 

Additional  to  render  it  suitable  for  a  harbor  of  refuge 
for  the  general  commerce  of  the  lakes  and  for  armed 
ships .......... 

10.  St.  Joseph's  harbor,  Michigan.  Construction  of 
piers,  tearing  away  old  work,  repairs,  and  dredging.. 

11.  Black  Lake  harbor,  Michigan.  Pier  oonstniction, 
dose  piling,  pile-wharfing,  excavation,  and  dredging.. 

12  Grand  Biver  harbor,  Michigan.  Pier  construction, 
close  piling,  and  dredging 

13.  South  Black  river,  Michigan.  Pier  construction  and 
dredging 

14.  Kidamazoo  river,  Michigan.  Pier  construction, 
close  piling,  and  dredging 

U. — LAKE  ST.  CLAIR  HARROR  WORKS. 

16.  Mouth  of  Clinton  river,  Michigan.  Close  piling  and 
drw^g 

111. — LAKS  XRia  HARBOR  WORKS. 

16.  Monroe  harbor,  Michigan.  Pier  extension,  repairs, 
and  dredging 


Amount  re- 
quired to  com- 
plete the  work. 


$219,342  96 
137,966  10 

58,047  24 
25,422  73 
44, 631  42 
36,614  55 
62,780  94 

384,376  50 


98,113  47 

69,494  32 
97,633  91 
128,343  02 
160,185  60 
39, 180  61 
64,099  63 


31,719  62 


Sum  asked  for 
the  first  year. 


$109, 671  48 
60, 000  00 

58,047  24 
25, 422  73 
44,631  42 
36,614  55 
40, 000  00 

100, 000  00 


23,857  90 


" 


60,000  00 

97,633  91 
42,781  00 
80,092  80 
39, 180  61 
32,049  81 


31,719  61> 


23,857  9a 
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RECAPITULATION— Continaed. 


Name  and  nature  of  work. 


17.  Sanduskj  harbor,  Ohio.     Pier  and  breakwater  crib- 
work  and  repairs .. ........ ... 

18.  Huron  harbor,  Ohio.     Pier  oonstruction,  rebnilding 
and  repairing,  and  dredging .. .. .... 

19.  Yennillton  harbor,  Ohio.     Erecting  and  repairing 


piers. 


30.  Black  River  harbor,  Ohio.  Babnilding  and  repair- 
log  piers.  ........ 

21.  Clereland  harbor,  Ohio.  Tearing  away  old  work, 
rebuilding  and  repairing  piers  .. .. 

22.  Grand  River  harbor,  Fairport,  Ohio.  Pier  exten- 
rionand  repairs  and  dredging  . .... ... 

23.  Afihtabula  harbor,  Ohio.  Pier  construction  and  re- 
pairs and  dredging ......... 

24.  Cooneaut  liarbor,  Ohio.  Pier  erection  and  repairs 
and  dredging  ... ..... .' 

25.  Erie  harbor,  Pennsylvania.  Completing  the  harbor 
aax>Td]ng  to  the  plan  of  the  board  of  engineers,  (not 
incloded) .. 

For  immediate  dredging  and  repairing  of  breaches . . 

26.  Duikirk  harbor.  New  York.  To  complete  the  har- 
bor on  the  plan  of  the  board  of  engineers,  i,  e.: 

For  eastern,  middle,  and  western  breakwaters .. 

For  immediate  repairs  of  breaches .... 

27.  Bnflalo  harbor.  New  York.  For  repairs  of  piers, 
rebnilding  wall,  and  dredging................ 


IT.— LAKE  OKTABIO  HARBOR  WORKS. 

28.  Oak  Orchard  harbor,  New  York.  For  extending 
the  harbor  piers,  repairs  of  the  present  piers,  and 
dredging 

29.  Geaeaee  Biver  harbor.  New  York.  For  tearing 
Away  old  work  above  low-water  level  and  rebuilding 
the  same. .................... .......... ..... 

30.  Sodns  Bay  harbor,  Wa3rne  county,  New  York.  For 
tearing  away  old  pier  work  above  low- water  level, 
rebuilding  the  same,  and  dredging...... 

31.  Sodas  ^y  harbor,  Cayuga  county,  New  York.  For 
^er  extension  and  dredging.. . .... 

32.  Oswego  harbor,  New  York.  For  repairs  of  wood 
and  stone  pier  works  and  dredging....... ..... 

33.  Ogdensburg  harbor,  New  York.  For  improvement 
of 


T. I.AKE  CHAXPLAIN  HARBOR  WORKS. 

34.  Burlington  harbor,  Vermont.  Breakwater  exten- 
cion,  and  completing  unfinished  work  and  repairs  of 
old  work  ........... ..... 

c  For  lurveys  of  harbors  and  inlets  on  the  coast  of  Lake 
Kidugan,  to  ascertain  what  other  harbors  on  said 
lake  require  improvement,  (not  included) 

i.  For  an  additional  steam  dredge  boat  and  eight  scows 
for  Uke  Erie 

^  For  repair  of  the  present  steam  dredge  boat  and  her 
four  Boows  on  Lake  Erie 


Amount  re- 
quired to  com- 
plete the  work. 


$145,871  25 
45,127  50 
45,774  25 
35,448  88 
58,076  54 
41,498  94 
38,893  56 
32,309  60 


42,590  00 


401,818  66 
7,320  00 

27,679  35 


61,498  55 

41,084  34 

40,806  00 
52,602  18 
53,350  15 
20,000  00 


21,286  31 


19,232  00 
1,950  00 


Sum  asked  for 
the  first  year. 


$72,935  62 
45,127  50 
45,774  2S 
35,448  88 
58, 076  54r 
41,498  94r 
25,000  OO 
20, 000  00 


42,590  00 

[       87, 683  73 
27,679  3& 


26,990  62 

41,084  34r 

40,806  00 
30,000  00 
53,350  15 
20, 000  00 


21,286  31 


19,232  00 
1,950  00 
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RECAPITULATION— Continued. 


Name  aad  nature  of  work. 


d.  For  an  additional  steam  dredge  boat  and  eight  soowk 
for  I^e  Ontario... 

€.  For  repairs  of  the  four  steam  dredge  boats  now  on 
Lakes  Michigan,  Erie,  Ontario,  and  Champlain,  $2,600 
each ...... ......................... 


Total 


▲monnt  re- 
quired to  com- 
plete the  work. 


$19,232  00 


10,000  00 


2,945,260  58 


Sum  asked  for 
the  first  year. 


$19,232  00 


10, 000  00 


1,667,449  SO 


J.  D.  GRAHAM, 
Ma^cr  Ihpoffrcgshieal  Skigmden^  Brmd  LmA,  CUcnd, 

Supmntendmff  Sn^mm, 
Ornci  QnriBAL  SiTPiRiirniroiMCB  or  Laki  Harbor  Works, 

Chkago,  November  15,  1858. 


Colonel  J.  J. 

Cftitf  Ihpi^graphkal  Engineer ,  Wkihmgtorr, 


From  LIEUT.  OOLONEL  J.  D.  GRAHAM. 

W  S.  TOPCMIRAPHTCAL  ENQINEEBa 

Chicago,  niinoia,  United  States  of  America. 


/«  4^,  /j//. 


X^  /Viwr  idtimomM^  ivr^i/rf. 
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REPORT. 


Office  General  Superintendence  Lake  Harbor  Works, 

Chicago,  October  31,  1860. 

Sir:  I  have  the  honor  to  submit  the  following  as  my  annual  report, 
for  the  year  1860,  upon  the  lake  harbor  works,  under  my  direction, 
and  upon  the  steam  dredge-boats  connected  therewith. 

These  works  are  for  the  improvement  of  the  following  named  harbors 
on  the  north  and  northwestern  lakes,  viz : 

I.  LABCB  MICHIGAN. 

1.  Chicago  harbor,  Illinois. 

2.  The  steam  dredge-boat,  built  for  this  lake. 

3.  Waukegan  breakwater^  Illinois. 

4.  Kenosha  harbor,  Wisconsin. 

5.  Racine  harbor,  Wisconsin. 

6.  Milwaukie  harbor,  Wisconsin. 

7.  Sheboygan  harbor,  Wisconsin. 

8.  Manitowoc  harbor,  Wisconsin. 

9.  Michigan  City  breakwater,  Indiana. 
HI  New  Buffalo  harbor,  Michigan. 

11.  St.  Joseph  harbor,  Michigan. 

12.  Black  Lake  harbor,  Michigan. 

13.  Grand  Haven  harbor,  at  the  mouth  of  Grand  river,  Michigan. 

14.  Mouth  of  South  Black  river,  Michigan. 

15.  Mouth  of  Kalamazoo  river,  Michigan. 

II.  lake  ST.  CLAIB. 

K.  Mouth  of  Clinton  river,  Michigan. 

in.    LAKE  ERIE. 

U.  Monroe  harbor,  mouth  of  the  river  Raisin,  Michigan. 

IH.  Sandusky  harbor,  Ohio. 

ly.  Huron  harbor,  Ohio. 

20.  Vermilion  harbor,  Ohio. 

-1.  Black  River  harbor,  Ohio. 

-2.  Cleveland  harbor,  Ohio. 

-3.  Grand  River  (Fairport)  harbor,  Ohio. 

-1  Ashtabula  harbor,  Ohio. 

-')  Conneaut  harbor,  Ohio. 

•^j  Erie  harbor,  Pennsylvania. 

-i.  The  United  States  steam  dredge-boat  for  Lake  Erie. 

'^'  Dunkirk  harbor.  New  York. 

■-^.  Buffalo  harbor,  New  York. 


LAKE   HARBOR  IMPROVEMENTS. 


IV.     LAKE  ONTARIO. 

30.  Oak  Orchard  harbor,  New  York. 

31.  Genesee  harbor,  mouth  of  the  Genesee  river,  New  York. 

32.  Sodus  Bay  harbor,  Wayne  county.  New  York. 

33.  Sodus  Bay  harbor,  Cayuga  county,  New  York. 

34.  Oswego  harbor.  New  York. 

35.  Ogdensburg  harbor.  New  York. 

36.  The  United  States  steam  dredge-boat  for  Lake  Ontario. 

V.     LAKE  CHAMPLAIN. 

37.  Burlington  breakwater,  Vermont. 

38.  The  United  States  steam  dredge-boat  for  Lake  Charaplain. 

Since  my  last  annual  report,  but  little  work  has  been  done  at  these 
harbors  from  a  want  of  appropriations  by  Congress.  The  exceptions 
will  be  specially  mentionea,  and  the  work  connected  with  those  cases 
will  be  specially  reported  in  the  course  of  this  report.  As  a  general 
rule,  however,  I  need  only  to  refer  to  my  previous  annual  reports  for 
full  information  concerning  the  condition  of  these  works,  the  necessity 
of  their  speedy  repair,  and  the  estimates,  made  out  in  full  detail  of 
items,  of  the  cost  m  each  case. 

Those  reports  will  be  found  printed  in  the  following  congressional 
documents,  viz :  My  annual  reports  for  1855  and  1856,  in  Senate  Exe- 
cutive Document,  No.  16,  of  the  Thirty-fourth  Congress,  third  session; 
480  pages.   Part  1,  contains  the  report  for  1855 ;  Part  2,  that  for  1850. 

My  report  for  1857  is  printed  in  Senate  Executive  Document,  No. 
42,  of  the  Thirty-fifth  Congress,  first  session;  also  in  House  of  Repre- 
sentatives Executive  Document,  No.  23,  of  the  same  session  of  Thirty- 
fifth  Congress;  each  containing  174  pages. 

My  annual  report  for  1858  is  printed  at  pages  1^099  to  1,192  inclu- 
sive, of  volume  II,  part  II,  (labelled  on  the  back  *Tart  3,")  of  Senate 
and  House  of  Representatives  Executive  Document  No.  2,  of  the 
Thirty-fiith  Congress,  second  session. 

My  annual  report  for  1859  is  printed  at  pages  884  to  1,099  inclusive, 
of  volume  III  of  Senate  and  House  of  Representatives  Document  No. 
2,  of  the  Thirty-sixth  Congress,  first  session. 

Every  information  that  can  be  desired  will  be  found  set  forth  in  these 
documents,  showing  fully  what  is  now  required  in  each  case.     For  a 

K roper  understanding  of  the  texts  of  these  reports,  however,  they  must 
e  corrected  according  to  the  errata  given  in  each  case  in  the  accomjia- 
nying  papers,  marked  A  1  to  A  4  inclusive. 

As  the  most  convenient  and  ready  form  of  reference,  the  estimates 
for  the  repair  and  completion  of  each  harbor  improvement,  and  the 
repair  of  each  steam  dredge-boat,  is  given  in  the  following  tabular 
statement,  which  also  shows  the  amount  deemed  necessary  for  the  first 
season's  work,  viz: 


LAKE   HARBOR  IMPROVEMENTS. 


EstiiMtes  of  the  cost  of  repairing  and  completing  the  several  works  for 
lake  harbor  improvements  under  the  superintendence  of  Brevet  Lieu- 
tenant  Colonel  James  D,  Graham^  Major  of  Topographical  Engineers^ 
together  with  the  sums  recommended  to  he  appropriated  the  first  year 
towards  these  improvements. 


Position  and  nnme  of  each  work. 


I.  Lake  Michigan  Harbor  Works. 

Ckieaf^o  Jkorfror,  Illinois, — Extension  and  repair  of 
the  South  pier,  and  completion  of  the  repair  of 
the  North  pier,  and  dredging,  in  addition  to  the 
balance  of  last  appropriation 

WMvkigan  hrtaktoatert  IlHnoia, — Construction  of 
1,380  feet  of  breakwater 

Kenosha  harbor,  Wisconsin. — Extension  and  repair 
of  piers,  dredging  within  the  harbor,  and  on  the 
bar 


Amount  required 
for  the  repair 
and  completion 
of  each  work. 


il 


li 


ij. 


Rscint  harbor,  Wiseoniin — Extension  and  repair  of 
piers,  and  dredging 

MUmavkie  harbor,  friseonsin. — Repair  of  piers  at 
the  natural  mouth  of  the  river,  and  dredging: 

Skehmgan  harbor,  Wisconsin. — Extension  of  piers, 
repairs  of  piers,  and  dredging. 

Maniiottoe  harbor,  FTueotmn.— Extension  of  piers, 
and  dredging 

Michigan  City  breakwater,  Indiana. — For  building 
!2,000  feet  of  breakwater  to  form  a  harbor  of  re- 
fuge for  the  general  commerce  of  the  lakes 

•Vrtc  Buffalo  harbor,  JSichigan. — For  the  construc- 
tion of  1,200  feet  of  pier  work,  piling,  cxcava- 
vAtion,  and  dredging  channels  and  oasins,  to 
adapt  it  as  a  harbor  for  the  wants  of  the  local 
commerce  of  the  place 

Additional  to  render  it  suitable  for  a  harbor  of  re- 
fuge for  the  general  commerce  of  the  lakes,  and 
for  armed  ships 

Si.  Joseph  harbor,  J^higan, — Construction  of  new 
pier  work,  tearing  away  old  work,  repairs  of 
present  piers,  and  dredging 

w*  Ldce  harbor,  Mchigan. — Construction  of 
piers,  close  piling,  pile-wharfing,  excavation, 
and  dredging 

^•nd  Haven  harbor,  at  the  mouth  qf  Grand  river, 
Mxckigan. — Construction  of  piers,  close  piling, 
Aiid  dredging 

Snih  Black  river,  Michigan. — Construction  of  piers, 
and  dredging 

KsUmasoo  river,  Michigan. — Construction  of  piers, 
close  piling,  and  dredging 

n.  Lake  St.  Clair  Harbor  Works. 

^9}itk  of  Clinton  river,  Michigan. — Close  piling  and 


dredging 


III.  Lake  Erie  Harbor  Works. 

'''■  •V»«roe  harbor,  Michigan. — ^Pier  extension,  repairs 
of  piers,  and  dredging 


#131,842  96 
137,966  10 

58,047  24 
25,422  73 
44,631  42 
36,614  55 
62,780  94 

384,376  50 


31,407  17 


Amount  required 
to  be  appropri- 
ated tne  nrst 
year. 


98,113  47    1 

69,494  32 

97,633  91 

128,343  02 

90,616  80 
39,180  51 
64,099  63 


$65,921  48 
60,000  00 

58,047  24 
25,422  73 
44,631  42 
36,614  55 
40,000  00 

100,000  00 


60,000  00 


50,000  00 

42,781  00 

50,000  00 
39,180  51 
32,049  81 


15,703  58 


23,857  90 


23,857  90 
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LAKE  HABBOB  IMPBOYEHENTS. 


ESTIMATES— Continued. 


Position  and  name  of  each  work. 


Amount  required '  Amount  requin-d 
I  for  the  repair  I  to  be  appronri- 
I  and  completion '  ated  the  nrst 
I     of  each  work.        year. 


17.  Sandusky  harbor,  Ohio. — Pier  and  breakwater  crib 

work 

18.  Huron  harbor,  Ohio. — Construction  of  pier  work, 

rebuilding    and    repairing    portions  of  present 
piers,  ana  dredging  

19.  Vermilion  harbor,  Ohio. — Constructing  and  repairing 

piers I 

20.  Black  River  harbor,  Ohio. — Rebuilding  portions,  and 

repairing  other  portions  of  the  piers 

21.  Cleveland  harbor,  Ohio. — Tearing  away  some  old 

work  and  rebuilding  it,  and  repairing  piers,  and 
dredging  on  outer  bar 

22.  Grand   River    harbor,   Fairport,    Ohio. — Extension 

and  repair  of  piers,  and  dredging 

23.  mishlabula  harbor,  Ohio. — Construction  and  repair  of 

piers 

24.  Conneaut  harbor,  Ohio. — Construction  and  repair  of 

piers,  and  dredging 

25.  JEric  harbor,  Pennsylvania. — For  a  complete  harbor 

for  ships  of  war 

For  immediate  repairs  of  piers,  and  dredging 

26.  Dunkirk  harbor,  Aetr  York. — For  immediate  repairs. 
To  complete  this  harbor 

27.  Buffalo  harbor,  ►Ww  York. — For  repairs  of  piers,  re- 

building tow-path  wall,  and  dredging... 

28.  Lake  Erie  sleam  dre^e-boal. — For  raitjing  and  re- 

pairing this  vessel,  and  building  four  new  scows.. 


IV.  Lake  Ontario  Harbor  Works. 

29.  Oak  Orchard  harbor,  .Wto  York. — For  extending  the 

harbor  piers,  repairing  the  present  piers,  and 
dredging 

30.  Genesee  River  harbor,  A<ic  York. — For  tearing  away 

old  decayed   pier   work  above  low-water  level 
and  rebuilding  it 

31.  Sodus  Bay  harbor,  Wayne  county,  Aeir  York. — For 

tearing  away  old  decayed  pier  work  above  low- 
water  level,  rebuilding  it,  and  dredging 

32«  Sodus  Boy  harbor,  Cayuga  county,  »S\w  York. — For 
pier  extension  and  dredging 

33.  Oswego  harbor,  A  ew  York  — ¥  or  rejwiir  of  wood  and 

stone  pier  works  and  dredging,  ui  addition  to  the 
appropriation  of  ^.^UjOOO  made  in  June,  1860 

34.  Ogdensburg  harbor,  Sew  York. — For  improvement  of. 

35.  The  Lake  Ontari4>  steam  dredge-boat. — For  raising 

and  repairing  this  vessel,  and  building  four  new 
scows  


Arrearages  due  to  watchmen 


V.  Lake  Ciiamplain  Harbor  Works. 

36.  Burlington    harbor,    Vermont. — Krenkwater    exten- 

sion, and  completing  unfinished  work,  and  re- 
pairs of  old  work 

37.  Imkc  Chomplain  sir  am  dredge^boat. -^For  repairs  of 

this  vrHHel  and  her  four  scows 


$112,117  00 

41,183  32 

42,856  61  ; 

1 

33,881  93 

44,757  87 
41,498  94  ; 
38,013  56 
31,559  60 

417,499  95  . 
42,590  00  I 
15,000  00  , 

401,818  66  I 

I 
27,679  35 

4,500  00 


61,498  55 

41,084  34 

40,806  00 
52,602  18 


13,350  15 
20,000  00 


4,500  00 
1,100  00 


21,286  31 
3,500  00 


(56,058  50 

30,000  OO 
21,42d  30 
16,940  96 

44,757  J^T 

41,498  94 

19,006  Tt* 

15,779  HO 

50,000  00 
42,590  00 
15,000  4K» 
85,663  69 

27,679  35 

4,50O  00 


26,290  62 

41,064  34 

40,806  Ui 
26,301  (O 


13,350   15 
20,00O  (N> 


4,5O0  (N» 
1,100  U> 


21,2>^6  31 
3,500  tm 


Total. 


3,078,753  49  l,416,7^^^  tn» 
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In  presenting  the  above  estimates,  I  renew  the  recommendation  con- 
tained in  my  previous  annual  reports,  herein  referred  to,  that  the  sums 
estimated  in  the  right  hand  columns  as  required  for  immediate  repairs^ 
&c.,  be  granted  without  delay.  The  work  of  dilapidation,  at  most  of 
these  harbor  works,  increases  from  year  to  year,  so  that  the  longer  the 
necessary  repairs  are  delayed  the  greater  will  be  the  cost  of  making 
them. 

SPECIAL  REMARKS  IN  REGARD  TO  SEVERAL  OF  THE  WORKS. 

Chicago  Harbor^  Illinois. 

At  the  second  session  of  the  Thirty-fifth  Congress  the  amount  of  my 
estimates,  required  for  the  current  year  of  1857,  for  the  repair  of  the 
piers  of  this  harbor — namely,  $87,000* — was  appropriated;  but,  being 
placed  in  the  light-house  bill,  no  part  of  that  expenditure  came  under 
the  supervision  of  this  office.  The  portion  of  the  north  pier  included 
between  its  east  extremity  and  the  lake-shore  line  was,  during  the 
present  year,  repaired  under  the  direction  of  the  Light-house  Board. 
The  department  charged  with  the  harbor  improvements  was  not,  in 
any  way,  consulted,  as  to  the  mode  of  this  repair,  and  it  is  conceived 
that  it  does  not  devolve  on  this  office  to  report  upon  it. 

The  portion  of  the  north  pier  lying  westward  from  the  lake-shore 
line,  and  the  whole  of  the  south  pier,  still  require  the  repairs  set  forth 
in  my  annual  report  for  1859.  The  extension  of  the  south  pier  in  the 
manner  heretofore  recommended  is  also  necessary. 

For  these  objects  the  sum  of  $131,842  96  is  introduced  in  the  esti- 
mates; and  the  sum  of  $65,921  48  is  required  for  immediate  operations. 

The  United  States  steam  dredge-boat  for  Lake  Michigan. 

Notwithstanding  the  frequent  calls,  through  the  previous  annual 
reports  from  this  office,  for  an  appropriation  to  pay  off  arrearages  due 
to  watchmen  and  laborers  for  the  care  of  this  vessel,  and  for  her  repair, 
none  has  ever  been  made.  Those  having  claims  against  her  for  the 
above-mentioned  services  demanded  their  pay,  and  I  was  compelled, 
under  the  authority  of  the  War  Department,  to  sell  her,  her  four  scows, 
and  all  their  appurtenances.  The  sales  were  duly  reported  to  the 
Topographical  Bureau,  and  the  proceeds  credited  and  accounted  for  in 
my  accounts  rendered  to  the  Treasury  Department.  There  is,  there- 
fore, no  dredge-boat  for  keeping  the  harbor  entrances  open  on  Lake 
Michigan. 

Kenosha  Harbor,  Wisconsin, 

The  city  council  and  board  of  trade  at  Kenosha  having  called  my 
attention  to  the  condition  of  this  harbor,  I  made  a  personal  inspection 
of  it  in  the  month  of  October,  of  the  present  year.     In  addition  to  the 


*See  Senate  Executive  Document,  No.  42,  of  the  Thirty-fifth  Congress,  first  session, 
pose  175.  J.  D.  G. 
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dilapidation  of  the  old  pier  work,  which,  in  common  with  the  lake 
harbor- works  generally,  requires  attention,  I  have  to  remark  that  a 
permanent  beacon-light,  adjacent  to  the  east  extremity  of  the  north 
harbor  pier,  to  be  so  placed  as  to  be  beyond  the  reach  of  the  yards  of 
vessels  in  entering  the  harbor,  is  absolutely  necessary  for  the  commerce 
and  navigation  of  this  port. 

The  temporary  beacon-light  which  stood  upon  the  north  pier,  near 
its  lakeward  extremity,  was  blown  down  during  the  present  season  of 
navigation,  and,  in  consequence  of  the  absence  of  this  usual  guide  to 
entering  the  harbor,  several  vessels  have  recently  been  stranded  while 
endeavoring  thus  to  enter  in  gales  of  wind  during  the  darkness  of  the 
night.  As  an  important  harbor  want,  I  beg  leave  to  recommend  that 
the  Topographical  Bureau  call  the  attention  of  the  Light-house  Board 
to  the  subject. 

Every  information  required  for  selecting  the  proper  position  for  the 
beacon  will  be  had  by  reference  to  my  chart  of  Kenosha  harbor,  marked 
"  Map  G,  No.  53,"  drawn  from  careful  survey,  made  in  1857.  Copies 
of  this  map  are  in  the  Topographical  Bureau  and  in  the  offices  of  the 
clerks  of  tne  United  States  Senate  and  House  of  Representatives  at 
Washington.  An  additional  copy  can  be  furnished  oy  this  office  if 
required. 

Osivego  Harbar,  New  York, 

During;  the  last  session  of  Congress  an  appropriation  of  thirty  thou- 
sand dollars  ($30,000)  was  made  for  the  repair  of  the  United  States 
pier  of  this  harbor.  On  the  13th  of  July  last  I  called  the  attention  of 
the  Topographical  Bureau  to  the  importance  of  commencing  active 
operations  at  this  harbor  as  early  in  the  season  as  practicable.  I  did 
not,  however,  receive  orders  to  attend  to  the  subject  until  the  13th  of 
September,  when  the  best  part  of  the  working  season  was  past,  I  am 
happy,  however,  to  add  that  by  an  energetic  prosecution  of  the  work 
we  have  been  enabled  to  repair  the  worst  breaclies  in  the  wooden  por- 
tion of  the  United  States  harbor  pier.  The  work  of  repair  is  still 
going  on  and  will  be  continued  as  late  as  tlie  nature  of  the  weather 
may  permit.  Before  closing  the  season's  work  this  pier  will  be,  it  i.s 
believed,  in  a  condition  to  resist  during  the  approaching  winter  the 
effects  of  the  usual  severe  storms  incident  to  that  season.  During  the 
next  season  (that  of  1861)  the  repairs  contemplated  in  the  appropria- 
tion bill  can  easily  be  completed. 

The  estimate  for  the  repair  of  this  harbor,  contained  in  mv  report 

for  ISoO,  amounted  to $43,3r)0  15 

Deduct  appropriation  of  June,  1860 30,000  00 

Amount  required  still  to  be  appropriated  to  complete  the 

repairs  of  this  harbor 13,330  1»*> 


This  sum  is  introduced  on  account  of  Oswego  harbor  in  the  general 
estimates  submitted  in  the  previous  part  of  this  report,  and  I  re8i»e<*t- 
fully  recommend  that  it  may  be  asked  for  in  addition  to  that  already 
ai»propriated. 
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Since  March,  1854,  a  diflSculty  has  appeared  in  regard  to  any  expend- 
iture hy  the  United  States  in  repairing  that  portion  of  the  harbor 
pier,  at  Oswego,  which  is  constructed  of  stone  masonry.  This  is  the 
portion  lying  connected  with  and  near  the  lake-shore  line.  The  dif- 
ficulty arose  from  an  act  of  the  legislature  of  the  State  of  New  York, 
passed  March  23,  1854  ;  a  copy  of  which  is  hereto  attached,  marked  B. 

This  act  was  obtained,  as  I  am  informed,  at  the  instance  of  Moses 
P.  Hatch — then  holding  the  office  of  agent  in  behalf  of  the  United 
States  for  the  improvement  of  Oswego  harbor — and  others,  for  their 
own  benefit.  After  the  passage  of  the  act,  the  United  States  a^ent 
(Hatch)  claimed  that  the  terms  **  unoccupied  land  on  the  west  side  of 
the  river,"  &c.,  embraced  the  small  space  of  about  ninety  feet  by  one 
hundred  feet,  then  occupied  as  a  working  yard  for  harbor  purposes, 
^od  also  the  storehouse  and  workshop  which  the  United  States  had 
erected  thereon  for  the  same  purposes ;  and  these  he  claimed  as  the 
private  property  of  himself  and  his  associates  under  the  purchase  they 
made  by  authority  of  the  said  legislative  enactment. 

On  entering  upon  the  repairs  required  under  the  late  appropriation 
by  Congress,  we  had  occasion  to  look  into  the  matter,  because  we 
required  the  use  of  the  ground  and  buildings  heretofore  occupied  by 
the  United  States  for  carrying  on  the  harbor  improvement.  The 
idea  of  hiring  buildings,  which  had  been  erected  at  the  expense  of  the 
United  States,  upon  ground  permitted  to  be  used  for  this  public  pur- 
pose, or  of  renting  the  ground,  seemed  absurd,  and  we  felt  it  to  be  our 
duty  to  decline  to  do  either.  On  a  fair  discussion  of  the  subject  with 
the  present  claimants,  which  was  participated  in  by  the  mayor  and 
others,  who  aided  us  in  support  of  the  government  rights  in  the 
premises,  those  claimants  very  liberally  agreed  to  assent  to  the  prin- 
ciple that  the  terms  in  the  State  law  above  mentioned  did  not  include 
the  United  States  buildings,  nor  the  small  lot  of  ground  which  had 
been  inclosed  and  occupied  by  the  United  States  for  carrying  on  the 
harbor  improvements ;  and  they  not  only  relinquish  all  claim  to  rent 
for  the  use  of  these  premises  until  the  Ist  of  May  next,  but  they  also 
agreed  to  join  in  an  effort  to  obtain,  at  the  ensuing  session  of  the  legis- 
lature of  New  York,  an  explanatory  act  declaring  that  the  said  prem- 
ises were  not  intended  to  be,  and  in  fact  were  not,  included  in  the 
term  "  unoccupied  land/'  as  used  in  the  act  of  March  23,  1854,  chap- 
ter 76. 

It  was  also  supposed  by  some  persons  that  the  first  part  of  section 
ODe,  which  authorized  the  commissioners  oi'  the  land  office,  ^*  provided 
it  shall  not  be  inconsistent  with  the  interests  of  the  State,  to  convey 
to  the  owners  of  all  such  lands  within  said  city,  (the  city  of  Oswego,) 
as  are  bounded  on  the  shore  of  Lake  Ontario,  the  land  under  water  in 
front  of  the  same,  to  a  distance  not  exceeding  one  thousand  feet  from 
low-water  mark,"  ceded  to  such  owners,  as  private  property,  all  por- 
tions of  the  United  States  harbor  pier  which  were  found  to  lie  within 
the  area  under  water  described  in  the  act. 

We  presume  that  it  would  not  be  an  easy  matter  in  law  to  place 
«ich  a  construction  upon  that  act.  Yet  such  an  apprehension  seems 
heretofore  to  have  prevented  the  expenditure  of  any  part  of  the  United 
States  appropriations,  since  1854,  upon  any  portion  of  the  pier  erected 
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by  the  United  States,  and  falling  within  said  area.  The  parties  ia 
question  agree  to  aid  in  equal  efforts  to  have  a  legislative  explanatory 
act  passed  that  will  dismiss  any  such  construction  of  the  act  of  March 
23,  1854,  contained  in  chapter  76.  It  is  to  be  hoped  that  this  will 
be  done  in  good  faith,  and  all  impediments,  either  seeming  or  real, 
which  have  thus  far  embarrassed  these  important  repairs,  be  removed. 
They  are  as  necessary  to  the  general  commerce  of  the  lakes  as  they  are 
to  the  individual  interest  of  Oswego. 

GEOGRAPHICAL  POSITIONS. 

The  great  improvements  that  have  lately  been  made,  and  which 
seem  still  to  be  progressing,  in  the  general  geography  of  the  United 
States,  through  the  labors  of  the  corps  of  topographical  engineers  and 
others,  would  seem  to  render  it  proper  that  the  contributions  of  all 
who  have  been  occupied  in  this  field  of  practical  science  should  be 
placed  at  the  disposal  of  the  Topographical  Bureau,  for  future  use  when 
required. 

With  this  view  I  beg  leave  to  submit  the  table  of  latitudes  and 
longitudes  of  places^  hereto  attached,  marked  A  6,  which  are  the  results 
of  astronomical  observations  made  by  myself  and  the  assistants  acting 
under  my  direction  on  various  occasions  of  duty. 

The  table  is  divided  into  five  parts. 

The  longitudes  of  those  stations,  which  are  given  in  part  one,  are 
derived  from  chronometrical  comparisons  with  my  primary  meridian 
of  the  monument  at  the  source  of  the  river  Saint  Croix,  on  the  line  of 
boundary  between  the  State  of  Maine  and  the  British  province  of  New 
Brunswick.  For  the  determination  of  the  longitude  of  this  meridian 
line,  numerous  observations  were  made  by  me  personally  in  the  year 
1841,  of  the  meridian  transits  of  the  moon's  bright  limb  and  of  the 
moon-culminating  stars.  The  occasion  was  the  necessary  surveys  and 
geographical  developments  for  the  settlement  of  the  question  of  boun- 
dary tlien  ]>ending  between  the  governments  of  the  United  States  and 
Great  Britain  under  the  treaty  of  1783. 

For  these  observations,  an  excellent  transit  instrument  was  used  - 
the  same  which  had  been  used  by  Captain  Andrew  Talcott,  of  the 
corps  of  engineers,  on  the  boundary  between  the  States  of  Ohio  and 
Michigan — having  a  telescope  of  forty-three  inches  focal  length,  and 
two  inches  and  half  aperture,  or  diameter  of  object  glass.  A  large 
number  of  corresponding  observations,  made  at  several  of  the  principal 
European  observatories,  was  furnished  to  me,  at  my  request,  by  the 
several  astronomers  in  charge,  and  used  in  my  office,  in  deducing  the 
longitude  of  this  meridian  line. 

The  longitude,  thus  obtained,  was  4A.  31m.  7^.77  =  67^  46'  5tV'.5 
west  of  the  meridian  of  Greenwich. 

Before  we  completed  the  computation  of  all  the  lunar  transits  ob- 
served by  us,  combined  with  all  the  European  correspondents,  as 
finally  furnished,  we  wore  in  the  habit  of  using  4A.  31m.  08«.,  equal 
to  07^  47'  0"  west  of  tlie  meridian  of  Greenwich,  as  the  longitu<le  (»t* 
this  meridian  line  ;  but  the  final  computations  reduced  that  approxim- 
ately computed  result  by  — 0«.23  of  time,  equal  to  — 3.45  seconds  of  arc, 
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as  thej  also  did  the  longitudes,  as  previously  used,  of  those  stations 
which  depended  on  chronometrical  connections  with  this  assumed 
primary  meridian. 

Hence,  the  longitudes  of  all  the  stations,  which  were  furnished  in 
my  report  of  geographical  positions,  sent,  in  1847,  through  the  State 
Department  of  the  United  States,  to  the  Foreign  Office  of  Great 
Britain,  and  also  published  in  the  American  Almanac  for  the  year 
LS48,*  which  are  found  in  Part  1  of  the  table  now  presented,  must  be 
diminished  by  the  above  quantity  of  0.23  of  a  second  of  time,  equal  to 
3.45  seconds  of  arc,  to  make  them  conformable  to  the  final  computa- 
tions subsequently  completed,  and  to  the  longitudes  in  Part  1  of  the 
table  now  given. 

The  longitudes  of  the  stations  given  in  Part  2  of  our  present  table 
were  derived  from  astronomical  observations  made  for  the  local  time  at 
those  stations,  by  myself,  and  chronometrical  connections,  by  the  trans- 
jffjrtation  of  chronometers,  with  the  Old  Harvard  College  Observatory, 
established  in  the  year  1889,  in  the  Dana  House,  at  Cambridge,  Mas- 
sachusetts, and  there  continued  until  near  the  end  of  the  year  1844. 

For  these  connections,  I  am  indebted  to  the  cooperation  of  that  dis- 
tinguished astronomer,  the  late  Professor  William  Cranch  Bond, 
director  of  that  observatory,  who  made  the  necessary  time  observa- 
tions there,  and  furnished  the  primary  longitude  upon  which  the  star 
tions  contained  in  this  portion  of  the  table  rest. 

At  that  period,  the  longitude  of  the  Dana  House  Observatory  was 
stated  at  4k,  44m.  29^.6  west  of  Greenwich,  and  it  was  then  so  used 
in  our  reductions  for  the  places  given  in  Part  2  of  our  table.  The 
great  chronometrical  expeditions  that  were  carried  on  between  the 
years  1849  and  1855,  inclusive,  by  Professor  Bond,  for  the  Superin- 
tendent of  the  United  States  Coast  Survey,  for  connecting  Cambridge, 
Massachusetts,  in  longitude  with  the  Royal  British  Observatory,  at 
fireenwich,  caused  Professor  Bond  to  make  a  reduction  in  the  above- 
mentioned  longitude  of  the  Dana  House  Observatory,  of  —  2  seconds  of 
time,  and  its  longitude  is  now  given  at  4/i.  44m.  27«.6  west  of  Green- 
wich, f 

A  reduction  of  two  seconds  of  time  will  therefore  properly  appear  in 
the  longitudes  of  all  the  places  as  now  given  in  Part  2  of  Table  A  6,  if 
compared  with  those  furnished,  for  the  same  places,  to  the  British 
government,  in  1847,  or  with  those  given  in  the  American  Almanac, 
M  the  year  1848,  in  order  to  make  them  conformable  with  Professor 
Bond's  last  result  for  the  longitude  of  Cambridge. 

The  longitudes  of  the  stations  given  in  Part  3  of  our  present  Table 
A  fr),  were  generally  derived  from  chronometrical  comparisons  with 
tny  primary  meridian  at  Rouse's  Point.  The  positions  immediately 
around  and  near  Rouse's  Point  were  derived,  both  in  latitude  and 
l'»ngitude,  from  trigonometrical  connections  with  the  astronomical 
(station  established  at  that  place. 


*^  pp.  365-369  of  that  volumo. 

tThie  ii  comformable  with  the  longitude  of  the  present  Harvard  College  Obsorv- 
?!'»iT  fit  Canibridg^c,  which  was  givrn  to  me  by  ProfeBsor  W.  Crnnch  Bond,  under  the  date 
vf  NWmber  30,  1857,  aa  Ah.  44m.  30s.7  west  of  the  meridian  of  Greenwich. 

J.  D.  G 
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The  position  of  Rouse's  Point  was  determined  as  follows,  namely: 

In  the  year  1845,  while  serving  as  *^  head  of  the  scientific  corps  and 
principal  astronomer  of  the  commission  on  the  part  of  the  United 
states  for  the  joint  demarkation  of  the  boundary,  under  the  treaty  of 
Washington,"  I  erected  a  field  observatory  at  this  place,  which  is  on 
the  west  shore  of  Lake  Cham  plain,  and  near  the  line  of  boundary 
between  the  State  of  New  York  and  the  British  province  of  Canada. 

The  latitude  of  this  point  was  determined  by  2,273  observations  of 
the  transits  of  sixteen  difierent  stars  over  the  prime  vertical  plane  both 
^ast  and  west;  and  its  longitude  was  determined  by  observing  the 
meridian  transits  of  the  moon's  bright  limb,  and  the  moon-culminating 
stars  during  five  lunations,  namely,  from  June  IT  to  October  18, 1845. 
These  observations  were  combined  with  corresponding  similar  ones 
made  at  the  principal  European  observatories,  which  were,  at  my 
request,  kindly  furnished  by  the  directors  of  those  observatories. 

The  observations  at  Rouse's  Point  were  all  made  by  myself,  with  an 
excellent  transit  instrument  made  especially  for  me,  in  the  year  1844, 
by  Messrs.  Troughton  &  Simms,  of  London.  The  length  of  its  tele- 
scope is  forty-six  inches,  and  the  diameter  of  its  object  glass  is  two  and 
three  quarter  inches  United  States  or  English  measure.*  At  my  sug- 
gestion, the  adjustments  at  the  ends  of  the  axis,  both  for  level  and  for 
azimuth,  were  performed  by  delicate  micrometers  reading  to  one  second 
of  arc.  This  arrangement  proved  of  great  advantage  in  making  those 
adjustments  quickly  and  accurately.  We  had  two  stands  or  mountings 
for  this  transit  within  fifteen  feet  of  one  another;  the  one  was  for 
bringing  its  telescope  in  the  prime  vertical  plane,  and  the  other  was 
for  bringing  it  in  the  meridian,  and  it  was  used  alternately,  in  either 
position,  as  occasion  required. 

We  had,  also,  another  transit  at  this  observatory,  whicli  was  always 
kept  mounted  in  the  meridian  for  observing  the  time.  It  was  that 
previously  mentioned  in  this  paper  as  having  been  used  in  the  year 
1841  in  observing  on  (and,  I  will  add,  in  tracing  out)  the  meridian 
line  north  from  the  boundary  monument  at  the  source  of  tlie  river  St. 
Croix. 

The  position  of  the  prime  vertical  transit  at  House's  Point  was 
determined  from  these  observations  to  be  as  follows,  namely: 

Latitude,  45°  (V  28".20  N.     Probable  error  in  latitude,  it  0".01. 

Longitude,  west  of  Greenwich,  4A.  53m.  25s. 8 — equal,  in  arc,  to 


•  It  was  with  this  instrumont  that  thn  late  Professor  William  Cmnch  Bond,  director  <»f  tin' 
Harvard  College  Observatory  at  Cambridge,  Massachusetts,  and  myself,  assisted  by  his  son, 
Mr.  G<>ur^«'  P.  Bund,  then  a  student  in  that  College,  ond  now,  since  his  father's  deMili, 
director  of  that  observatory,  determined  its  latitude  to  be  42^  21'  48". 6  N.  This  was  d«»n' 
between  the  12th  of  December,  1^44,  and  the  5th  of  January,  1845,  on  my  return  for  ih«- 
winicr  from  the  northeastern  boundary,  by  observing  the  transits  of  stars  over  the  prune 
vertical  plane,  east  and  west.  Ii  is  believed  that  thiN  was  the  first  series  of  observations  on 
the  prime  vertical  ever  made  in  America  for  determining  the  latitude  of  a  place.  The  obfst  r- 
vations  were  comput(*d  by  Professor  Piorce  by  an  excellent  formula  composed  by  him  for 
the  occasion.  The  whole  is  reported  at  pnj^es  183-203,  in  volume  2,  AVtr  Series,  of  iht 
Memoirs  of  the  American  Academy  of  Ari«  and  JScienc-a,  jiublished  at  Cambridge  in  IHti. 
In  the  American  Ephemeris  and  Nautical  Almanac,  Professor  Pierce  is  ^iven  as  the  autiior 
of  this  deteruunation;  but  this  is  not  corrt>rt.  He  did  not  partici|)Ate,  in  any  way,  in  the 
observations.  His  only  part  was  the  computations.  The  correct  authority,  as  ^iven  in  the 
report  above  mentioned,  is  **  Bond,  Graham,  and  Pierce.**  J.  D.  U. 
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73°  21  27".     Probable  error  in  longitude,  ±  0«.78.     As  computed  by 
the  formula. 

The  longitude  of  this  point  was  given  by  us  as  ih,  53m.  27^.  west 
of  Greenwich,  before  all  the  corresponding  European  observations  of 
the  luoar  culminations  were  received  and  incorporated  in  the  compu- 
tations. Afterwards,  however,  when  they  were  all  received  and  taken 
into  the  calculations,  which  was  not  until  the  year  1849,  the  result 
which  had  been  previously  announced  was  thereby  affected  byjJ^.2 
of  time.  The  longitudes  of  all  the  stations  now  given  in  Part  3 
of  Table  A  6,  hereto  attached,  are,  therefore,  less,  by  this  quantity, 
=  18  seconds  of  arc  than  they  were  all  given  in  our  table  furnished, 
in  1847,  to  the  British  government,  and  as  most  of  them  were  pub- 
lished at  pages  366  to  369  of  the  American  Almanac  for  the  year  1848. 

Part  4  of  our  present  Table  A  6  contains  all  the  stations  whose 
positions  were  determined  by  us  between  the  20th  of  June,  1858,  and 
the  Slst  of  July,  1859.  In  this  portion  the  longitudes  are  all  derived 
from  chronometrical  connections  with  the  meridian  of  Chicago  by 
means  of  sextant  observations,  made  exclusively  by  myself,  and  electric 
signals  transmitted  by  the  telegraph  wires,  in  pursuance  of  the  system 
described  in  my  annual  report  for  1858,  printed  in  volume  II,  part  II„ 
(labelled  on  the  back  "  Part  3,")  of  Senate  and  also  House  of  Repre- 
sentatives Executive  Document  No.  2,  of  the  Thirty-fifth  Congress^ 
second  session.  (See  pages  1108-1110,  1127-1133,  and  1136-1156  of 
that  volume.)  It  is  still  more  fully  described  and  illustrated  by  prac- 
tical observations  and  results  in  volume  6,  pages  347-388,  and  in 
volume  7,  pages  25-119,  of  the  Proceedings  of  the  American  Philoso- 
phical Society,  held  at  Philadelphia. 

The  longitude  of  Chicago,  assumed  as  a  primary  meridian  for  this 
[>nrpo8e,  is  that  which  was  derived  from  a  similar  connection,  made  on 
the  night  of  May  15,  1857,  with  the  meridian  of  Quebec,  as  determ- 
ined in  longitude  by  myself,  in  November,  1842.  This  connection 
*as  made  by  the  joint  cooperation  of  Lieutenant  E.  D.  Ashe,  of  the 
British  Navy,  and  myself,  in  the  manner  described  in  my  annual  re- 
["jrt  for  the  year  1857,  which  is  printed  in  Senate  Ex.  Doc.  No.  42,  of 
the  Thirty-fiYth  Congress,  first  session,  and  in  H.  B.  Doc.  No.  23,  of 
the  same  session.  See  pp.  12-21  and  56-60  of  either  of  those  docu- 
ments. The  local  time  was  determined,  both  at  Chicago  and  Quebec, 
"Uthat  occasion,  by  observations  made  with  meridian  transit  instru- 
ments. 

All  the  longitudes  given  in  this  portion  (Part  4)  of  our  present  table 
^tnnd  also  diminished  by  — 0.23  of  a  second  of  time,  =  3.45  seconds  of 
^rc,  in  comparison  with  what  was  given  in  my  annual  report  for  1859. 
'V  pp.  899-901  of  vol.  Ill  of  both  Senate  and  H.  R.  Doc.  No.  2, 
Executive)  of  the  Thirty-sixth  Congress,  first  session.  This  arises 
^rom  the  similar  reduction,  already  mentioned,  in  regard  to  the  longi- 
tude of  the  meridian  of  the  monument  at  the  source  of  the  river  St. 
'roix;  and  hence,  also,  in  regard  to  the  previously  stated  longitudes 
"f  Quebec  and  Chicago,  both  of  which  rest  on  chronometrical  connec- 
tion with  the  former. 
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We  therefore  now  state  the  longitudes  of  Quebec  and  Chicago  as 
follows,  viz : 


Longitude  west  of  Grcenwidi. 


In  time. 


In  arc. 


«. 


QUEBEC. 

I  h.  m. 
Payne's  Hotel,  Union  Building,  our  observing  station  in  I 

November,  1842 4  44    49.17 

Center  of  the  Citadel,  by  measurement  from  the  above  point     4  44    49.42 


II 


CHICAGO. 


Steeple  of  the  Roman  Catholic  **  Church  of  the  Holy  Name," 
on  Wolcott  street,  between  Huron  and  Superior  streets.... 

Dome  of  the  City  Hall,  or  Court  House 

Station  No.  1,  the  observini;  station  of  May  15, 1857 

The  New  Iron  Light-house  erected  by  Lieutenant  Colonel 
J.  D.  Graham,  at  the  east  end  of  the  north  harbor  pier, 
first  lighted  June  29,  1859 


71 
71 


12    17.55 
12    21.30 


I 


I 


5  50  30.95 
5  50  31.85 
5    50    30.76 


87 

87 
87 


37 

37 
37 


44.25 
57.75 
41. 4(1 


5    50    27.70     87    36    55.50 


Our  determination,  in  November,  18427-while  emjdoyed  as  a  com- 
missioner of  the  United  States  for  ascertaining  the  boundaryw^under  the 
treaty  of  Washington,  of  that  year — of  the  latitude  and  longitude  <>f 
Quebec  and  Riviere  du  Loup,  and  of  the  longitudes  of  Montreal  antl 
Saint  Regis,  gave  the  first  corrections,  that  were  announced,  of  tlie 
errors  in  the  British  Admiralty  charts,  (Bayfield's,)  in  the  vicinity  of 
those  places,  that  have  since  been  noticed  by  Lieutenant  E.  D.  Ashe, 
R,  N.,  in  his  report  of  January  20,  1858,  contained  in  the  Report  of 
Progress  of  the  Geological  Survey  of  Canada,  for  the  year  1857,  under 
the  direction  of  Sir  W.  E.  Logan,  published  at  Toronto  in  1858;  and 
by  Monsieur  Daussy,  Geographer  to  the  Bureau  of  Longitude  of 
France,  in  his  memoirs  on  the  improvements  in  the  tables  of  Get>- 
graphical  Positions,  contained  in  the  Connaissance  des  TeinpSy  for  the 
years  1860  and  1862. 

The  positions  of  the  four  places  above  name<l  were  included  in  my 
table  officially  communicated  in  1847  to  the  British  government,  as 
hefore  stated,  and  copied  for  me,  in  1848,  under  the  direction  of  the  As- 
tronomer Royal  at  the  Greenwich  Observatory.  Three  of  these  places 
(Montreal  having  been  inadvertently  omitted)  are  includetl  in  the  table 
of  geographical  positions  published  at  pp.  365--369  of  the  American 
Almanac  for  1848,  Vol.  XIX  of  the  series. 

The  determination  of  these  and  all  the  other  hmgitudes  given  in 
those  lists,  and  now  found  in  Parts  1  and  3  of  our  Table  A  6,  hereto 
attached,  rest,  for  accuracy,  on  direct  observations  made  by  myself  on 
the  heavenly  bodies,  at  a  period  anterior  to  that  of  the  invention  of  the 
idectro-magnetic  telegraph.  We  humldy  await  the  success  of  a  trans- 
Atlantic  teU»graphic  communication  to  tc»st  them  by  a  direct  conntK'tion 
with  the  obhervatories  on  the  other  side.  Those  in  the  said  listswhieh 
are  found  in  Part  2  of  our  present  Table  A  6,  dej)en<l  for  accuraey  t»n 
Professor  Bond's  determination  of  the  longitude  of  Cambridge,  Ma»- 
Achusetts,  and  our  chronometric  connection  therewith. 


A   LUNAB   TIDE  ON   LAKE  MICHIGAN.  16 

It  is  with  pleasure  that  I  here  express  my  obligations  and  thanks  to 
Anson  Stager,  Esq.,  of  Cleveland,  general  superintendent  of  the  lines 
belonging  to  the  Western  Union  Telegraph  Company;  to  Emery  Cobb, 
Esq.,  of  Chicago,  district  superintendent  of  the  same ;  to  John  Dean 
Caton,  Esq.,  of  Ottowa,  Illinois,  president  and  general  superintendent 
of  the  lines  owned  by  the  Illinois  and  Mississippi  Telegraph  Company; 
and  to  E.  D.  L.  Sweet,  Esq.,  of  Chicago,  district  superintendent  of  the 
same,  for  their  kindness  and  interest  in  the  cause  of  geographical  sci- 
ence, manifested  by  the  ready  permission  they  granted  to  me,  free  of 
ch&rge,  to  use  those  lines^after  the  business  hours  at  night^or  passing 
the  signals  which  were  necessary  for  connecting  the  stations  given  in 
Part  4  of  our  present  table  with  the  meridian  of  Chicago,  to  obtain 
their  longitudes. 

A  LUNAR  TIDE  ON  LAKE  MICHIGAN. 

In  regard  to  the  discovery  and  demonstration  of  the  existence  of  a 
^mi-diurnal  lunar  tide  on  Lake  Michigan,  and  hence,  by  inference,  on 
the  other  great  fresh-water  lakes  of  North  America,  I  beg  leave  to  refer 
to  the  accompanying  copy  (marked  A  7)  of  my  report  to  the  Topo- 
graphical Bureau  of  the  13th  of  September  last,  and  to  the  tidal  obser- 
vations which  were  instituted  and  carried  on,  both  day  and  night,  from 
January  1  to  July  1,  1859,  for  that  object,  a  copy  of  which  is  hereto 
attached,  (marked  All;)  and  also  to  the  two  tables  deduced  therefrom, 
which  are  hereto  attached,  (marked  A  12  and  A  13.) 

The  three  drawings  illustrating  the  character  of  the  tidal  waves, 
(marked  Figs.  1,  2,  and  3,)  are  here  reduced  to  the  size  of  an  octavo 
pas:e,  with  the  view  of  having  them  introduced  as  wood-cuts  in  the 
printed  volume  of  reports  from  the  War  Department. 


Al. 

Errata  in  Senate  Executive  Document,  No.  16,  of  the  Thirty-fourth  Con- 
<P'es8j  third  session,  being  Lieutenant  Colonel  tfames  D,  Graham's 
report  on  the  commerce  and  improvements  of  the  Lake  Harbors  in  the 
States  of  Wisconsin,  Illinois,  Indiana,  and  Michigan,  for  the  years 
1855  and  1856. 

^-  Line  from  top. 

0         3  For  '^  the  portion,'*  read,  that  portion. 

T         1  For  "when,"  read,  where. 

8  50  For  "of  Sheet  G,  No.  22,  or  Sheet  Qt,  No.  23,"  read, 

of  Sheet  G,  No.  20,  or  Sheet  G,  No.  21. 

9  Bottom  line.  For  "figures  4  and  7/'  read,  figures  4  and  5  of  Sheets 

G,  Nos.  19,  20,  and  21. 

10  30  For  "  in  these  sections,"*  read,  in  those  sections. 

15       34  For  "sleepers,  the  flooring,"  read,  sleepers  of  the 

flooring. 
U        9  For  "the  first  6  feet,"  read,  the  first  5  feet. 
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Page. 

Line  from  top. 

27 

27 

37 

32 

38 

14 

38 

19 

46 

2 

47 

2 

56 

13 

65 

5 

72 

22 

72 

32 

81 

10 

97 

1 

100 

17 

101 

32 

104 

51 

106 

21 

113 

1 

166 

1 

169 

47 

174 

13 

174 

13 

175 

15 

176 

4 

184 

31 

186 

35 

188 

45 

210 

44 

225 

18 

226 

20 

237 

32 

256 

40 

268 

22 

270 

22 

278 

28 

279 

24 

284 

300 

3 

307 

12 

310 

9 

345 

46 

346 

9 

346 

21 

ERRATA. 


For  '*8cow/'  read,  scows. 

For  "colected,"  read,  collected. 

For  '^$343,849  60,"  read,  $243,849  60. 

For  ''$17,453  06,"  read,  $17,436  06. 

For  ''  Chicagoh  arbor,"  read.  Chicago  harbor. 

For  ''forbidden,"  read,  forbidding. 

After  this  line,  the  address  on  the  left  hand  should 
be  added,  as  follows:  To  Colonel  J.  J.  Abert,  Chief 
Topographical  Engineer,  Washington. 

Opposite  to  "depth  of  hold,"  add,  *Ii  feet. 

After  the  word  "proposed,"  conclude  the  quotation 
thus:  excavation". 

After  the  word  "scale",  place  a  comma  (,). 

After  "consent,"  add:  to  ;  so  as  to  read,  consent  to. 

For  "reading  o,"  read,  reading  of. 

For  "of  iron  tubes,"  read,  of  the  iron  tubes. 

For  "minds,"  read,  mind. 

In  the  beginning  of  the  second  line  of  the  note  at  tl»e 
bottom,  for  "he,"  read,  the. 

For  "allowep,"  read,  allowed. 

For  "on  foreign  merchandise,"  read,  of  foreign  mer- 
chandise. 

For  "0  21,"  read,  C  21. 

For  "estimated,"  read,  intimated. 

For  "50  cheval-de-frise,"  read,  50  chevaux-dc-frise. 

For  "Sheet  G,  No.  28,"  read.  Sheet  G,  No.  31. 

For  "map  G,  No.  27,"  read,  map  G,  No.  30. 


ip  I 
-do. 


For do,  read,  — —do 

For  "(Mr.  Hale,"  read,  (Mr.  Carswell. 
Strike  out  the  word  fiscal. 

Line  at  bottom.     After  the  word  "square"    put  a 
comma,  and  after  the  word  "pine,"  erase  the  comma. 
For  "your,"  read,  you. 

For  "Col.  D.  Graham,"  read,  Col.  J.  D.  Graham. 
For  "September,  185,"  read,  September,  1855. 
For  "17  feet,"  read,  15  feet. 
For  "of  Milwaukie,"  read,  at  Milwaukie. 
After  the  word  "and,"  add  the  word  under. 
For  "crib,"  read,  end. 
For  "office,"  read,  officer. 
After  "and"  insert:  of. 
In  the  table — ^for  "Amount  of  dues  received,"  read. 

Amount  of  duties  received. 
For  "September,"  read,  December. 
For  "(or  $4  83  cents  per  cubic  yard,)"  read,  or  4i\''^ 

cents  per  cubic  yard. 
For  "sufficient  large,"  read,  sufficiently  large. 
For  "Agent  Bowers,"  read.  Agent  Bowes, 
do.         do.  do.         do. 

do.         do.  do.         do. 
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Pa»e.   Line  from  top. 

346         1  After  '^grillage  timbers/'  insert  a  period  (.);  then 

begin  a  new  sentence  with:  The  position,  &c. 

348  19  For  *-deep,"  read,  deeper. 

349  18  For  *^|3,347,78I  43,"  read,  $3,347,981  43. 
351       39  For  "  hat, "  read,  that . 

353       10  For  "the,"  read,  by. 

356       34  For  "a  mon,"  read,  among. 

364       46  Last  line — for  ''he  sea,"  read,  the  sea. 

373  In  a  note  at  bottom,  add :  Amount  of  receipts  by  lake 

shipment  alone,  $61,267  00. 
3T4  In  a  note  at  bottom,  add:  Amount  of  exports  by  lake 

shipments  alone,  $10,819  00. 
3,S?<       29  For  '"  which  was  only  $20,000,"  read,  which  was  only 

$2,000 ;  (that  is  to  say,  two  thousand  dollars.) 
m       34  In  the  total— for   '*$1, 199,468  00,"  read,  $1,200,- 

468  00. 

403  7  After  ''  by,"  insert,  the. 

303       13  For  -Hhe  elements,"  read,  these  elements. 

404  46  In  the  last  line  of  the  note  at  bottom — for  * '  his  route, 

read,  this  route. 
417         8  For  "decree,"  read,  degree. 

42o         1  For  "clearing,"  read,  cleaning. 

426       10  4$:  11    For  "for  use  in  that  improvement.     Under  the  rules 

laid  down  by  the  War  Department,  Mr.  Fox  in- 
forms me,"  read,  for  use  in  that  improvement 
under  the  rules  laid  down  by  the  War  Depart- 
ment.    Mr.  Fox  informs  me,  &c. 
Third  line  from  bottom — for  "t,"  read,  to. 
For  "oblige,"  read,  obliged. 
For  "devolve,"  read,  devolved. 
For  "nearest  from  land,"  read,  nearest  firm  land. 
For,  price  of  each,  "30,"  read,  31|. 

For  "ST.  CLAIR  FLATS  IMPROVEMENT,  MI- 
CHIGAN," as  the  running  heading,  read  MOUTH 
of  CLINTON  RIVER,  MICHIGAN. 

For  "piles-driver,"  read,  pile-driver. 

For  "ST.  CLAIR  FLATS  IMPROVEMENT,  MI- 
CHIGAN," as  the  running  heading,  read,  LIST 
OF  ILLUSTRATIVE  MAPS  AND  DRAW- 
INGS. 

473  ^     19  For  "April,  1856,"  read,  August,  1856. 

Above  "0,  1,"  put  this  caption :  Documents  Accom- 
panying the  Report  on  Clinton  River ^  Michigan, 

474  I 

l;Ji  For  "ST.  CLAIR  FLATS  IMPROVEMENT,  MI- 

1-7  :  CHIGAN,"  as  the  running  heading,  read,  MOUTH 

4;8  I  OF  CLINTON  RIVER,  MICHIGAN. 

479  1 

2o 


433 

37 

436 

22 

436 

30 

440 

18 

447 

19 

468' 

469! 

470 

471 

470' 

13 

472, 
473 1 
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Page.    Line  from  top. 

480  For  "ST.  CLAIR  FLATS  IMPROVEMENT,  MI- 

CHIGAN," as  the  running  heading,  read,  CON- 
CLUSION OF  THE  REPORT. 
480  On  the  left  hand  at  the  bottom  of  this  page,  insert 

the  address,  after  concluding  the  report,  thus: 
To  Colonel  J.  J.  Abert, 

Chief  Topographical  Engineer, 

Washington. 
206        21  For  "where,''  read,  were. 

241  2  The  remark  within  the  parenthesis  belongs  to  tlie 

Simpiesometer,  at  line  10. 
253        21  Place  an  asterick  (*)  at  the  end  of  this  line,  then 

place  one  at  the  bottom  of  this  page  to  correspond, 
and  add  this  note,  viz :  See  Act  of  Congress  of  1845. 
For  "  to  us,"  read,  us  to. 
For  "Standard  crib,"  read,  Stranded  crib. 
For  "prospective,"  read,  perspective. 
For  "April,"  read,  August. 
For  "Snowbrook,"  read,  Snowhook. 
For  "  Cchicago,"  read,  Chicago. 
For  "  1,987  yards,"  read,  996  yards. 
For  "  John  A.  Macomb,"  read,  John  N.  Macomb. 
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A  2. 

Errata  in  Document  No.  23  (Executive)  of  the  House j>/  Bepresentntms, 
of  the  Thirty-Jifth  Congress^  first  session,  being  LieutenaiU  Colonel 
James  D.  Graham's  Annual  Report  for  1857,  on  the  Harbor  Improvt- 
ments  on  Lakes  Michigan y  Saint  Clair ,  Erie,  Ontario^  andChamplain, 

Page.  Line  from  top.* 

1  1  &  7   (not  counting  the  heading  of  the  Document.)     Foi 

"Lake  Michigan,"  read.  Lakes  Michigan,  Sain 
Clair,  Erie,  Ontario,  and  Champlain. 
14  9  In  the  column  headed   "Time  by  Chronometer  o 

transit  over  the  true  meridian,"  for  "  7/t.    28m 
58*.07,"  read,  7A.  28m.  5&9.70. 

14  18  In  the  same  column,  for  "9A.  28m.   22«.0R,"   n*ad 

9A.  28m.  22«.60. 

15  1  In  the  column  headed   "Corrections  in  Time  for  t^t 

rors  of  instrument,"  for"— 64^.08,"  read,  — G46\Sil 

16  1  For  "instrument,"  read,  instruments. 

17  33  For  "  Majores,"  read,  Majoris. 

20  3  For  "are,"  read,  arc. 

21  11  For  "Star's  declinations,"  read.  Stars'  declinationi 

22  15-16-17  These  three  lines  should  have  been  printed  in  itali'^ 

and  placed  as  a  heading  above  the  date  "  War  I>i 
partment,  December  10, 1856." 

•  In  numbering  the   lines  from  the  top  of  the  page,  every  line,  and  mrt  of  u    i. 
parallel  with  the  top  of  the  pap:e,  in  counted,  cxcepl  alone,  the  main  runninir  neadinc  prip* 
in  capitals  thus,  for  instance  :  "  CHICAGO  HARBOR,  ILLLNOIS." 


EBRATA.  19^ 

Page.    Line  from  top. 

24-^5  The  heading  of  the  second  column  should  be:  Time^ 

of  observation  of  the  tide  gauge,  and  the  winds  and 
weather. 

27       31  In  the  third  column,  opposite  the  date  ^^Feb.  12," 

at  the  end  of  the  words  *'  Tide  gauge  frozen,"  erase* 
the  asterick  (*)  and  substitute  a  dagger,  thus  (f).. 
Do  the  same  at  the  beginning  of  the  first  foot  note- 
at  the  bottom  of  this  page,  to  correspond. 

31  29  ''May  28"  course  of  wind  ;  for  "S."  read,  West. 

32  In  the  column  headed  '*  Temperature  of  the  external 

air,"  opposite  to  the  second  observation  of  June 
8,  erase  the  three  records  of  the  Thermometer.     It 
was  not  observed  at  llA.  a.  m. 
Do  the  same  in  reference  to  the  second  observation 
(at  Uh,  20m.)  of  June  14. 

33  11  The  thermometer  at  10/i.,  p.  m.,  of  July  10,  1857, 

should  be  72,  instead  of  76,  as  printed. 

34  Under  the  column  headed  *'Time  of  observation," 

and  opposite  the  date  of  August  31,   1857,   for 
'*  12A.  30w.,  p.  m.,"  read,  O/i.  30w.,  p.  m. 
39  In  the  second  line  of  the  *' Remarks,"  for  12A.  15m., 

p.  m.,"  read.  Oh.  15m.,  p.  m. 

45  Opposite  the  date  of  August  27,   1857,  for  **  12A. 

20m.,  p.  m.,"  read,  Oh.  20m.,  p.  m. 
42         4  Erase  the  word  *'same"  at  the  end  of  this  line. 

46  7  For  **this  date,"  read,  its  date. 
50         9            For  '*  necessary,"  read,  needful. 

•)2       17  For  ^*at  pages  31-38,"  read,  at  pages  31-32. 

o6       11,  14,  16,  20,  21,  22,  24,  31,  35,  36,  37,  and  38.     In  the 

column  headed  ''Names  of  stars,"  for  the  names 
printed  "  Libra,  Ursa,  Hydra,  Lyra,  and  Aquila/' 
read,  Librae,  Ursae,  Hydrae,  Lyrte,  and  Aquilte. 

^         7,  8,  11,  12,  13,  15,  18,  23.     Make  the   same   correction   in 

the  names  of  the  stars  as  is  above  directed  for  page 
56,  which  should  terminate  in  the  diphthong  m, 
and  not  in  a. 

'>T         4  After  the  word  "scale,"  place  a  period  to  end  the 

sentence  (.);  then  for  "the,"  read.  The,  which 
begins  a  new  sentence. 
In  the  second  column,  headed  "The  horizontal  wire 
reads  on  staff,"  instead  of  a  comma,  there  should 
b^  decimal  point  (.)  at  the  right  hand  of  the  first 
figure  of  each  quantity,  all  the  way  down  that 
column,  so  as  to  read,  2.000  feet,  1.750  feet,  &c. 

^       22  In  determination  No.  4.     The  first  direct  reading 

(D),  for  "50.0,"  read,  5.  0. 

^'-        4  Insert  an  before  the  word   "extension,"  at  the  be- 

ginning of  this  line. 
24  Erase  the  word  "  the"  before  the  word  "  building." 


^0  ERRATA. 

Page.  Line  from  top. 

71  19  &  20  Transfer  these  two  lines,  viz:  **  Office,  General  Su- 
perintendence, &c.,  Chicago,  September  30,  1857," 
to  the  left  hand  of  the  page,  just  below  Colonel 
Graham's  signature. 

71         24  For  ^*east  to  dig,"  read,  easy  to  dig. 

73  5  For  *'yards,"  read,  yard. 

78  37  For  "driven  10  feet  apart,''  read,  driven  at  every 

10  feet  apart. 

79  12  For  *'5,9721b8.  perfoot,"  read,  5.972  lbs.  (5  AVu  lbs) 

per  foot. 

23  For  '^,429  feet  long,"  read,  1,420  feet  long. 

25  For  "upon  G  No.  54,"  read,  upon  Map  G,  No.  54. 

27  For  "228  acres,"  read,  22.8  acres  (t.  c,  22,»„  acres.) 

80  24  For  "last  pier,"  read,  east  pier. 

84  2  After  "has,"  insert  the  word  "been." 
"         21            Erase  the  repetition  "of  the  nature." 

85  30  At  the  end  of  this  line,  after  "will,"  insert  "l)e. 

87  12  For  "$42,780,"  read,  $42,781. 

88  5  At  the  end  of  this  line,  after  "feet,"  add  the  word 

"depth." 
*^         14  Fill  the  blank  in  the  expression  "of  —  feet/'  so  as 

to  make  it  read:  of  Hi  feet. 

89  12  For  "Top.  Corps,"  read,' Top.  Engineers. 

91         41  At  the  end  of  this  line,  after  the  word  "the,"  M 

the  words:  force  of  the. 

94  2  For  "oot  wide,"  read,  foot  wide. 

95  5  For  "current  dredging,"  read,  annual  dredging. 
98          5  At  the  end  of  this  line,  for  "harbors,"  read,  harbor. 
"         41             After  the  words  "estimate  I  have  made,"  add  the 

words:  hereto  attached,  marked  F  3. 

98  45  For  "and,"  read,  to. 

99  Bottom  line,  last  syllable.    For  "Kla,"  read,  Kala-. 
100           1             For  "amazoo,"  read,  mazoo.     This,  with  the  pre- 
ceding correction,   will   make  the   name:    Kala- 
mazoo. 

^*  26  For  "as,"  read,  to. 

"  27  After  "cost,"  add,  each. 

102  35  For  "2,500  feet,"  read,  250  feet. 

104  5  For  "their,"  read,  the. 

105  14  After  the  sum $2,025  00 

Insert:  Add  10  per  cent,  for  contin- 
gencies       10,192  00 

Then  the  total  as  reported  will   be 

correct,  viz 112,117  00 

107  20  After  "that,"  insert,  purpose. 

108  21  For  "as,"  read,  an. 

*'  24  After  "recommend,"  add,  that. 

109  Third  line  from  bottom.     For  "corps,"  read,  engi- 

neers. 
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Pa»e.    Line  from  top. 

Ill  5  For  '^,800/'  read,  18,000. 

113  5  For  *' estimate,"  read,  estimates. 

'*  9  For  "acordance,"  read,  accordance. 

116  8  For  '^ 4,620,"  read,  4,720. 

119  31  After  ^^856,"  in  place  of  the  asterick  (*)  put  the 

'  reference  mark  (f),  which  will  then  correspond 
with  that  of  the  corresponding  note  at  the  bottom 
of  the  page. 

120  3  For  "adopted,"  read,  adapted. 

"  15             For  ** breakwater,"  read,  breakwaters. 

124  i  The  running  heading  should  be:   "An  Additional 

125  >  Steam  Dredge  Boat  foa  Lake  Erie,"  instead  of 
126 )  "  Buffalo  Harbor,  New  York.  ' ' 

127       17  The  first  word  in  this  line,  for  '*rate,"  read,  rule. 

'*        26  Preceding  the  word  *^ harbor,"  insert,  west,  so  as  to 

read,  west  harbor-pier. 
129  Fifth  line  from  bottom.     In  the  foot  note,  for  ''24^^ 

cubic  yards,"  read,  24^*0  cubic  yards. 
137         6  Transfer  the  words  ^^Coat  of  one  crib/'  so  as  to  place 

it  as  a  heading  immediately  under  the  top  line  of 

this  page. 
139  I  In  the  running  heading.    After  the  words  ^'SODUS 

146  )  BAY  HARBOK,"  insert,  WAYNE  COUNTY. 

U7 1  In  the  running  head.     After  the  words  ^'SODUS 

152  \  BAY  HARBOR,"  insert,  CAYUGA  COUNTY. 

148       38  Being  the  fourth  line  from  the  bottom .  For  * '  prime, ' ' 

read,  pine. 
IM       19  For  '*  0«^?e(7o,"  read,  Osgood. 

164         9  For  "WILLIAM  SCHUZLER  MALCOLM,"  read, 

WILLIAM  SCHUYLER  MALCOLM. 
31  Erase  the  word  "the"  before  the  word  "caulking." 

34  For  "tack,"  read,  tacks. 

1^9       34  For  "to  harbor,"  read,  to  the  harbor. 

*'        35  Erase  the  words  "to  it"  from  the  end  of  this  line^ 

1T3       32  For  "  1,498  lineal  feet,"  read,  14,980  lineal  feet. 

41  Erase  the  "&c.,"  after  the  words  "per  cord,"  at 

the  end  of  this  line. 
42       36  Opposite  to  the  date  "April  26,  1857,"  the  course 

of  the  wind  should  be  N.  W.  instead  of  "N.  N." 


ii 


22  ERRATA. 


A  3. 


Errata  in  the  Annual  Report  of  Lieutenant  Colonel  J,  D.  Graham,  for 
the  year  1857,  on  Lake  Harbor  Improvements,  which  is  contained  in 
Scfiate  (Executive)  Document  No,  42  of  the  Thirty-fifth  Congress^ 
first  session. 

Page.    Line  from  top. 

4        13  For  '* December"  read,  September. 

4  Bottom  Line.     For  *'34th  of  Congress,"  read,  34tli 

Congress. 
6        11  For  **conrtnued,"  read,  continue. 

9  1  Erase  the  article  *'a"  in  this  line. 

13  5  Erase  the  comma  (,)  after  the  word  ** diameter.'* 

17  9,  from  bottom.     Erase  the  character  at  the  end  of  this  line 

and  substitute  8  (Delta.) 
52  3  For  '* prohibited,"  read,  prohibited. 

54        28  For  ^'Graman,"  read,  Graham. 

57  At  the  head  of  the  right  hand  column,  for  '^  observa- 

tions," read,  observation. 
78        18  For  ^4ever,"  read,  level. 

80  2d  from  bottom,  for  the  figures  *  *  13,"  as  first  written,  read,  18. 

86  8  Erase  the  word  ^*it"  in  this  line. 

86        13  Transpose  the  word  *'  and"  so  that  it  will  follow  the 

word  '^  hundred." 
86        80  For  ''pipes,"  read,  piers. 

90        17  Inclose  the  figures  225  in  brackets,  thus  (225.) 

104        28  For  the  word  ''of,"  first  written  in  this  line,  read,  or. 

106  8  For  "1854,"  read,  1852. 

112        33  For  "price,"  read,  sum. 

114        13  At  the  beginning  of  this  line  place  the  figures  16,500, 

so  as  to  read  "  16,500  lineal  feet." 
135        14  For  "eet,"  read,  feet. 

137  Transpose  the  first  and  second  lines  so  that  the  words 

"cost  of  one  crib"  will  be  the  second  line  of  thiti 
page. 
149        3,  from  bottom.     For  "  Bvt.  Col.,"  read,  Bvt.  Lieut.  Col. 

172  14  After  the  word  "LAKE,"  insert  the  word  CHAM- 

PLAIN,   so  as  to  read,   LAKE   CHAMPLAIN 
HARBOR  WORKS. 

173  33  Transpose  the  comma  (,)  from  the  word  "squaring,' 

to  follow  the  word  "pine." 

For  "harbo,"  read,  harbor. 
For  "o  1,200,"  read,  of  1,200. 
For  "o  pier  work,"  read,  of  pier  work. 
In  the  left  column  of  figures,  for  "$101,818  66/ 
read,  $401,818  66. 
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A  4. 


Additional  errata  in  the  printing  of  Lieutenant  Colonel  J,  D.  Graham's 
Annual  Report  for  the  year  1858,  on  Lake  Harbor  Improvements, 
which  is  contained  in  vol.  2,  part  2,  {labelled  on  the  back,  part  3,)  of 
H.  B.  Doc.  No.  2  (Executive)  of  the  Thirty-fifth  Congress,  second 
session,  from  p.  1,099  to  p.  1,192.  Ihe  above-mentioned  errata  are 
printed  at  pp.  906-908  of  Senate  (Executive)  Doc.  No.  2  of  the  Thirty- 
sixth  Congress,  first  session,  and  the  following  mttst  be  added: 


At  the  end  of  this  line  insert  N. 

After  the  word  '*  and,"  insert  the  word  to. 

In  the  bottom  line  of  figures  in  the  sixth  column 

from  the  left,  for  ''  24^,"  read,  23*. 
At  the  end  of  this  line  insert  the  word  to. 
After  the  word  ^'  November"  erase  the  semicolon  (;) 

and  in  lieu  insert  a  comma  (,). 
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Errata  in  the  printing  of  the  Annual  Report  of  Lieutenant  Colonel  J.  D, 
Graham,  for  the  year  1859,  on  Lake  Harbor  Improvements,  in  volume 
3,  of  Senate  and  House  of  Representatives  (Executive)  Document  No. 
2,  of  the  Thirty-sixth  Congress,  first  session,  at  pp.  884-1099.  (Docu- 
ments accompanying  the  President's  message  to  Congress  at  the 
commencement  of  its  said  session.) 


For  '^page,"  read,  pages. 

For  "page,"  read,  pages. 

For  ** practical,"  read,  practicable. 

For  "merchantile,"  read  mercantile. 

Insert  a  decimal  point  (.)  before  the  figures  "88," 

so  as  to  make  it  read,  $212,953,021.88. 
For  "time-gauge,"  read,  tide-gauge. 
At  the  end  of  this  line,  after  the  word  "higher," 

insert  the  words,  or  lower. 
Erase  the  semi-colon  (;)  after  the  word  "lakes,"  and 

substitute,  in  lieu,  a  comma  (,). 
For  "result,"  read,  results. 
In  the  fourth  line  of  figures,  in  the  right  hand 

column,  for  "6A.  01m.  00«.60,"  read  6A.  Olw. 

00«.66. 
Bottom  line  of  the  right  hand  column  of  figures,  for 

"6A.  03m.  25^.80,"  read,  6h.  02m.  355.80. 
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24  ERRATA. 

Page.    Line  from  top. 

901  In  the  fourth  line  of  the  right  hand  column  of 

figures,  for  **6/i.  Oim.  3o«.55/'  read,  6A.  04m. 

34«.58. 
For  ''5h,  49in,  655.5,"  read,  5/i.  49m,  55«.5. 
For  ^'Walcott,"  read,  Wolcott. 
After  the  word  ''north,'*  insert  the  article,  and. 
For  the  figure  ''2'*  at  the  beginning  of  this  para 

graph,  read,  3. 
For  ''accommodations,''  read,  accommodation. 
For  "haibors,"  read,  harbor.    * 
For  "repervian,"  read,  riparian. 
Erase  the  word  "in"  at  the  beginning  of  this  line. 
Above  the  words  ^^ Secretary  of  Wary**  insert,  WIL- 
LIAM R.  DRINKARD,  Acting.     The  paper  was 

thus  signed,  and  the  seal  of  the  war  ofiice  attached, 

when  the  document  was  printed. 
920        27  In  the  middle  column  of  figures,  for  "  $0  20,"  read, 

$2  00. 
For  "port  at  Chicago,"  read,  port  of  Chicago. 
For  "  (frozen  from  1st  to  8th),"  read,  (frozen  from 

1st  to  9th.) 
In  the  sub-heading  of  this  table  the  columns  should 

be  numbered  "  1,  2,  3,  4,  5,  6,"  respectively. 
In  the  footing  of  the  third  column,  for  "0.437," 

read,  0.137. 
For  "canal,"  read,  channel. 
At  the  end  of  the  heading  of  the  ninth  column  ot 

Table  E  3,  add  the  word,  daily. 
Erase  the  syllable  "gan,"  which  is  repeated  at  the 

beginning  of  this  line. 
For  "1858,"  read,  1859. 
For  "1849,"  read,  1859. 
For  '^357,''  read,  1857. 
For  "B.  A.  Staudart,"  read,  B.  A.  Standart. 
After  the  letters  "G.  G.,"  insert  the  figure  1,  so  as 

to  read,  G.  G.  1. 
For  "$5,168,354  80,"  read,  $11,780,633  80. 
For  "$19,281,023,"  read,  $25,893,302  62. 
For  "import,"  read,  imports. 
For  "$34,610,876  62,"  read,  $41,223,155  62. 
Item — Peas. — For  "bushels,"  read,  barrels. 
For  "6,284,"  read,  14,722. 
For  "  $12,568  00,"  read,  $29,444  00. 
Alter  this  line  add  the  following  item  to  the  table,  viz: 

"Wheat bushels— 6,595,433  at  $1  = 

$6,595,433  00." 
1061  In  lieu  of  "$5,168,354  80"  as  the  total  of  this  table, 

read,  $11,780,663  80. 
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Page.    Line  from  top. 

1062 
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m  3s 


Bottom  line.  For  ^  * Saperintendence,  ' '  read,  Super- 
intendence. 

For  "  accempanying,"  read,  accompanying. 

For  the  date  ''  1858,"  at  the  end  of  the  first  table, 
read,  1859. 

Ten  from  bottom— erase  the  word,  as 

In  the  headings  of  the  third  and  fifth  columns  of  the- 
table,  after ^the^words  y  mentioned,"  place  (,). 
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AUTHORITIES. 

*  Stations  Nos.  3,  4,  7,  8,  27,  36,  and  39. — ^The  latitudes  of  these  stations  were  determ- 
ined from  astronomical  observations   by  my  assistant,  Lieutenant  Thomas  J.  Lee,  of  the 


topographical  engineers,  while  employed  in  surveying,  under  my  direction,  the  Aroostook 
idjacent  country,  in  the  year  1841,  and  the  Allegaah  river  and  the  Eagle  lakes 
longitudes  of  these  stations  were  determined  by  him  by  time  obserrmliom  &nd 


river  and  the  adjacent  country,  in  the  year 

in  1842.    The  longitudes  of  these  stations  ' ^ _^  

chronometrical  comparisons  with  my  primary  meridian  of  tne  monument  at  the  source  of 
the  river  St.  Croix,  whose  longitude  is  given  in  Nos.  34  and  57  of  the  above  table.  I  had 
traced  this  meridian  astronomically  in  1840  and  1841,  and  marked  it  by  a  vista,  cut  throu^i 
the  forests  of  Maine  and  New  Brunswick,  for  a  distance  of  ninety  miles  north  from  tliu 
aforesaid  monument. 

t  Station  No.  79,  Head  qf  Connecticut  River. — The  latitude  was  determined,  by  my  orders, 
with  the  zenith  and  equal  altitude  telescope,  aAer  Captain  Talcott's  method,  by  Lieutenant 
W.  H.  Emory,  topographical  engineers,  assistant  on  the  Northeastern  Boundary  Survey. 
The  longitude  was  derived  by  him  from  azimuths,  observed  from  different  parts  of  the  sur- 
veyed line,  based  on  my  determination  of  the  longitude  of  Taschereau's  house,  on  the  high- 
land boundary,  as  given  in  No.  91  of  the  table. 

t  Station  No.  80,  Hog*t  Back  Maintain,  Canai2a.— Determination  of  Lieutenant  W.  H. 
Emory,  topographical  engineers. 

t  Stations  Nob.  81  and  88,  .tfioose  Hill  and  Saddle  Back  Mountain. — Determinations  of  Lieu- 
tenant William  H.  Emory,  topographical  engineers.  The  latitudes  were  derived  from  sex- 
tant observations  made  by  him.  The  longitudes  were  derived  from  observed  azimuths  anil 
measurements  on  the  line  of  survey  by  him,  based  on  my  determination  of  (he  position  of 
Taschereau's  house,  as  stated  in  No.  91  of  the  table. 

{Stations  Nos.  9^nd  95,  Jllbany,  the  State  capital,  Aew  York. — These  longitudes  wen- 
derived  from  chronometrical  connections  with  my  primary  meridian  at  Rouse^a  point,  by 
means  of  the  transmission,  forth  and  back,  of  many  chronometers.  The  necessary  time  o6^ 
tervations  were  made  at  East  Albany,  by  my  assistant,  Lieutenant  Gkorge  Thorn,  of  the 
topographical  engineers;  those  at  Rouse's  Point  were  made  by  myself.  The  connection 
between  the  observing  station  at  East  Albany  and  the  State  capitol  was  made  by  trianguU- 
tion  by  Lieutenant  Thorn. 

{Station  No.  102,  Jmy  MowUain. — ^Tbis  position  is  given  as  derived  by  my  assistants,  oi 
the  survey  of  the  boundary  under  the  Ueaty  of  Washington — Lieutenants  Geor^  Thorn  aii< 
A.  W.  Whipple,  topographical  engineers — by  trigonometrical  connections  with  the  astro 
nomical  stations  at  Ricnford,  in  Vermont,  and  Stanstead,  in  Canada  East.  The  elevatioi 
was  derived,  by  Lieutenant  Whipple,  from  trigonometrical  measurement  referred  to  thi 
elevation  of  the  surface  of  Lake  Memphremagog.  The  longitude  is  ultimately  based  on  i 
reference  to  my  meridian  of  Rouse's  Point. 

f  Stations  Nos.  103, 104, 105,  Jtfenlrea/,  Coiuula.— The  latitudes  here^ven  areezciusiTr : 
the  determinations  of  Captain  William  F.  Robinson,  of  the  Royal  Briush  Engineers,  wh! 
was  attached,  on  the  part  of  that  government,  to  the  survey  of  the  boundary,  under  th 
treaty  of  Washington.  The  longitudes  are  based  upon  that  of  Rouse's  Point,  as  determiur 
by  myself.  The  connection  was  made  by  thirty-two  comparisons,  derived  from  the  trans 
mission,  forth  and  back,  of  United  States  chronometers,  between  Rouse's  Point  and  S 
Helen's  Island.  The  necessary  time  obiervations  were  made  at  St.  Helen's  Island  by  Captai 
Robinson,  Royal  Engineers,  and  at  Rouse's  Point  by  myself. 

^Station  No.  109,  Oioi'f  Hea<{.— This  position  is  the  determination  of  Lieutenant  A.  M 
Whipple,  topographical  engineers,  by  trironometrical  connection,  in  atimuth  and  distance 
with  the  astronomical  station  at  Stansteao,  in  Canada  East,  and,  in  elevation,  with  the  levol  i 
Lake  Memphremagog.  The  longitude  rests  upon  comparisons  with  the  meridian  of  Rouse 
Point,  according  to  my  determination  of  its  longitude. 

I  Stations  Nos.  110,  111,  113,  Riel^ord,  Kcrmoiii.^The  latitudes  here  jpven  are  the  d 
terfnlnattoiM,  under  my  orders,  of  Lieut4*nant  George  Thorn,  topographical  enrin<*^ni,  I] 
observations  of  the  transits  of  stars,  east  and  west,  over  the  prime  vertical  puuie.  T] 
lonffitudes  are  derived  from  ehronometrical  connection — by  observing  night  signals  made  I 
Hasibing  small  charges  of  gunpowder— with  the  primary  meridian  at  Rouse's  Point,  whoi 
longitude,  determined  as  before  mentioned,  is  given  in  No.  109  of  this  table.  The  n^^f^aaai 
Ume  ohiervaHom  were  made  at  Richford  by  Lieutenant  Thom,  and  at  Rouae's  Point  I 
myself. 
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^StatiokNo.  119,  St,  R^is, — ^The  latitude  of  this  station  is  exclusively  the  determina- 
lioD  of  the  late  Lieutenant  jT  H.  Pipon,  of  the  Royal  British  Engineers,  attached,  on  the 
part  of  that  government,  to  the  boundary  survey  under  the  treaty  of  Washington.  The 
longitude  was  derived  from  chronometrical  connection — by  observing  gunpowder  signals  at 
Di^kt— with  the  meridian  of  Rouse's  Point,  taking  my  determination  thereof.  The  requi> 
sketitne  ohurvalions  were  made  at  St.  Regis  by  Lieutenant  Pipon,  and  at  Rouse's  Point  by 
myself. 

^STATioy  No.  120,  SlanaUsd^  Canada  JEa$t, — ^This  station  was  first  occupied  by  Captain 
William  F.  Robinson,  Royal  Engineers.  The  latitude  here  given  is  his  determination.  The 
landtude  was  derived  from  chronometrical  connection — by  observing  gunpowder  signals  at 
Qi'^Dt— with  the  meridian  of  Rouse's  Point,  taking  my  determination  thereof.  The  requi- 
site (tme  obitrvaHona  for  this  purpose  were  made  at  Stanstead  by  Captain  Robinson,  Royal 
En^neers,  and  at  Rouse's  Point  oy  myself. 

** Station  No.  96,  Canaan,  Vermont  and  Canada  /trM.^-The  latitude  of  this  point  was  de- 
terroioedby  myself,  from  observations  of  the  transits  of  stars,  east  and  west,  over  the  priii^e 
renical.  Some  of  these  were  made  when  the  thermometer  stood  at  twenty-five  degrees 
t#Iow  zero  ( — 25^)  of  Fahrenheit's  scale.  The  lowest  degree  observed  was  thirty-fojir  de- 
crees below  zero  ( — 34^)  of  Fahrenheit,  in  December,  1845,  when  we  were  living  in  tents  in 
the  open  field.  The  longitude  was  derived  from  chronometrical  connection  with  my  merid- 
ian of  Rouse's  Point.  The  first  step  in  this  connection  was  with  Stanstead,  in  regard  to 
Thich,  sec  remarks  on  that  station,  rfo.  120.  The  second  step  was  a  chronometrical  eon- 
oection  between  Stanstead  and  Canaan,  by  the  transmission,  forth  and  back,  of  m^y  ohro- 
iwmeiers.  For  this  part  of  the  operation,  Lieutenant  Whipple,  United  States  topograpducal 
''Q^ineers,  was  placed  in  charge  of  the  Stanstead  station,  (after  Captain  Robinson  had  left  it 
for  other  duties,)  and  the  requisite  time  observoHons  were  made  by  Lieutenant  Whipple  there, 
sod  by  myself  at  the  boundary  station  at  Canaan. 

AH  the  other  determinations  given  in  the  table,  both  in  latitude  and  longitude,  are  my  own. 

J.  D.  GRAHAM, 
Major  Topop^hical  Engineers,  Brevet  Lieutenant  Colonel 

OttKZ  GsyKlkAL   SlTFEftlNTENDBNCB,  d^C, 

Chicago,  October  31, 1860. 
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AT. 

A  LUNAE  TIDE  ON  LAKE  MICHIGAN. 

Lieutenant  Colonel  Grafiam  to  Colonel  Abert, 

Office  General  Superintendence  Lake  Harbor  Works, 

Chicago,  September  30,  1860. 

Sir  :  In  my  annual  report  to  the  Bureau  of  Topographical  Engi- 
neers of  November  15,  1858,*  I  mentioned  the  discovery  of  a  lunar 
tidal  wave  on  Lake  Michigan,  resulting  from  observations  which  I  had 
instituted  for  the  investigation  of  this  problem  at  Chicago. 

In  my  annual  report  of  the  next  year,  dated  October  31,  1859,  this 
Bubject  was  still  further  presented,  and  an  analysis  was  given  from 
three  months  half-hourly,  and  in  some  instances  quarter-hourly  obser- 
vation8,t  so  far  as  to  show  the  average  diflference  of  elevation  of  the 
surface  of  Lake  Michigan  at  the  periods  when  the  moon  was  in  the 
horizon  and  in  the  meridian.  Since  that  time  we  have  taken  up  for 
analysis  the  whole  series  of  half-hourly  and  quarter-hourly  observa- 
tions made  here,  upon  the  tide  gauge,  for  a  period  of  six  months ; 
namely,  from  January  1,  to  July  1,  1859. 

There  were  two  tide  gauges  used  in  these  observations.  The  zeros 
of  their  scales  or  graduated  rods  were  placed,  by  means  of  an  engi- 
neer's leveling  instrument,  accurately  in  the  same  true  level,  and  they 
were  verified  by  observations  of  comparison,  so  far  as  to  show  that 
their  indications  were  the  same  under  all  circumstances. 

The  first  of  these  gauges  was  erected  in  August,  1854,  at  the  east 
extremity  of  the  north  harbor  pier,  projecting  500  feet  into  the  lake 
beyond  its  western  shore.  Here  the  gauge  was  entirely  clear  of  all 
influences  except  those  produced  by  the  undulations  in  the  level  of  the 
lake  surface.  It  was  by  this  gauge  that  nearly  all  the  observations 
were  made. 

Tide  gauge  No.  2  was  placed  in  the  well  of  the  city  water  works, 
situated  near  Pine  street,  between  Pearson  street  and  Chicago  avenue. 
This  well  is  supplied  with  water  by  means  of  a  pipe  which  communi- 
cates under  ground  with  the  lake.  When  the  pumping  operation,  for 
forcing  the  water  into  the  reservoir  above,  is  not  going  on,  the  surface  of 
the  water  in  this  well  is  placid,  and  it  corresponds  in  level  with  that  of 
the  lake  surface.  Whenever,  by  violent  storms,  the  tide  gauge  at  the  east 
end  of  the  north  harbor  pier  was  rendered  too  unsteady  for  accurate  obser- 
vation, that  in  the  well  of  the  water  works  was  resorted  to  in  the  series 


*Sec  pp.  1107  and  1108  of  Congrrasional  Doc.  No.  2  (Executive)  of  the  House  o\' 
Reprrscniativps  of  the  Thirty-fifUi  CongrcM,  first  scMion. 

tSce  pp.  894-S98  and  pp.  933;-93d,  of  Senate  (Executive)  Doc.  No.  3,  of  the  Thirty- 
sixth  Conf^ffsii,  first  session. 

N.  B.  The  difference  in  mean  elevation  of  the  surface  of  Lake  Michi^n  belwcf^n  th* 
periods  of  the  moon  in  the  horizon  and  in  the  meridian,  is  erroneously  printed  in  the  footiiit;  at 
the  bottom  of  the  fourth  column  at  p.  938.    Instead  of  *<  0.437,'*  it  should  be  0.137  of  a  ftH»t, 
which  agrees  with  the  text  at  p.  89o»  in  the  ninth  line  from  the  top. 

J.  D.  G. 
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of  obserrations  now  under  consideration,  the  pumping  being  then  sus- 
pended. The  positions  of  these  two  gauges  are  shown  on  the  maps  of 
Chicago  harbor,  marked  G  No.  52,  and  G  No.  58,  which  are  filed  in 
the  Topographical  Bureau,  and  also  in  the  o£Sces  of  the  Secretaries 
of  the  Senate  and  House  of  Representatives,  at  Washington. 

The  accompanying  table  marked  A  11,  contains  the  whole  six 
months'  series  of  half-hourly,  and  during  portions  of  the  time,  ^tiarfer- 
hourly  observations,  which  were  carried  on  both  day  and  night  without 
intermission,  except  in  a  few  instances  when  interrupted  for  short 
space^of  time  by  unavoidable  circumstances,  from  January  1,  to  July 
1, 1859. 

It  embraces  9,184  readings  of  the  tide  gauge  at  the  periods  above 
mentioned.  The  number  of  observations  lost  was  only  232.  But  for 
this  loss  the  series  would  have  embraced  9,416  observations. 

In  this  table  are  also  entered,  from  careful  observations,  the  state  of 
the  weather,  the  direction  and  estimated  force  of  the  winds,  the  mean 
solar  time  of  observation,  the  time  of  change  in  the  phases  of  the 
moon,  &c. 

From  this  table  we  constructed  another,  hereto  attached,  called 
Table  A 12.  It  contains  a  reduction  of  the  quantities  in  Table  A  11  to 
other  quantities  corresponding  to  exact  half-hour  or  quarter-hour  inter- 
vals of  time,  reckoned  from  the  time  of  the  moon's  meridian  transit, 
whether  culminating  or  antipodal^  for  each  consecutive  lunar  half-day 
throughout  the  series.  In  this  way  we  classified  each  half-hour  or 
quarter-hour  coordinate  of  altitude  of  the  lake  surface  under  its  proper 
head,  from  lunar  low  to  lunar  high  water,  and  thence  again  to  the 
next  lunar  low  water.  A  mean  of  all  the  quantities,  ranged  under 
each  time  space,  gave  us  the  mean  half-hour  or  quarter-hour  co5rdi- 
nates  from  which  to  project  the  curve  which  represents  the  average  or 
mean  semi-diurnal  lunar  tidal-wave  on  Lake  Michigan. 

That  curve,  involving  all  the  vicissitudes  of  wind  and  weather, 
whether  favorable  or  unfevorable,  that  occurred  during  the  six  months 
above  mentioned,  is  shown  in  Fig.  1  of  the  accompanying  drawings. 
The  mean  coSrdinate  of  altitude  for  each  half-hour  or  quarter-hour  of 
elapsed  time,  expressed  in  decimals  of  a  United  States  standard  foot, 
i^  shown  in  the  following  table,  marked  A  8.  Here  each  coordinate  is 
derived  from  a  mean  of  340  observations. 
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TABLE  A  8. 


Showing  the  hcUf'hxmr  {and  in  two  instances  the  quarier-iaur)  om 
nates  of  altitude  of  the  avera^ge  semi-diurnal  lunar  tidal-wave  oi 
cagoy  on  Lake  Michigan,  derived  from  the  whole  9,184  obsertati 
made  between  January  1  and  July  1,  1859. 
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Lunar  high  water. 


Slif  htly  discrepant,  owing  to  a  pr^p 
derance  of  unfavorable  winds  at  i 
particular  period. 
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44  A  LUNAR   TIDE 

Both  the  drawing  marked  Fig.  1,  and  the  coordinates  in  Table 
A  8,  show  a  regularity  in  the  tidal-curve  which  indicates  a  close 
elimination  of  errors,  arising  from  the  varying  directions  and  forces 
of  the  winds,  which  might  be  expected  to  afifect  the  elevation  of  the 
lake  surface,  apart  from  the  lunar  attraction.  Here  the  difference  in 
elevation  of  the  lake  surface,  between  mean  high  and  mean  low  water, 
is  one  hundred  and  forty-six  thousandths  (.146)  of  a  foot,  equal  If 
inch,  and  the  average  period  of  lunar  high  water  is  thirty  (30)  min- 
utes after  the  time  of  the  moon's  meridian  passage. 

On  a  strict  examination  of  all  the  observations  embraced  in  this 
series,  we  find  one  hundred  and  eighty-nine  (189)  which,  we  think, 
ought  to  be  rejected,  because  influenced,  in  an  extraordinary  degree, 
by  unfavorable  winds.*  This  would  reduce  the  number  remaining  in 
the  series  to  eight  thousand  nine  hundred  and  ninety-five,  (8,995.) 
From  these,  which  we  consider  as  representing  more  nearly  the  true 
Average  or  mean  semi-diurnal  tidal-wave  at  Chicago,  we  deduce  the 
following  half-hour  and  quarter-hour  coordinates,  given  in  Table  A  y, 
and  also  the  tidal-curve  shown  in  Fig.  2  of  the  drawings.  Here  each 
'Coordinate  of  altitude  is  deduced  from  a  mean  of  three  hundred  and 
thirty-three  (333)  observations. 

*  Tbete  are  printed  In  bold-faced  type,  thus :  3.999,  in  Table  A  12. 


ON  LAKE  MICHIGAN. 


45 


TABLE  A  9. 

Showing  the  Tuxlf-hmivly  (and  in  tvx>  instances  the  quarter-hourly)  coor^ 
dinates  of  dltitude  of  me  average  semi-diurnal  lunar  tidal-wave  ai 
Chicago^  on  Lake  Michigan^  as  derived  from  8,995  out  of  the  9,184 
observcUiona  made  between  January  1  ana  July  1,  1859. 
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yn  a  permanent  tide-gati 

from  M.  aOm.  to  U.  30m.  after  th^ 
lower ;  +  North ;  —  South.] 
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TlnH 


>M«. 


•0 
3 
0 
8 
3 
O 

O 
O 
O 
7 
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15  i 

37     I 
30    ' 

20  : 

20  i 
30 
10 
)3 
10 
iO 
15 
10 
>2 
55 
^2 
)7 
?5 
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15 
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18 
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'7 
»5 
«3 
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10 
K) 
)0 
•0 
0 
:0 
;0 


lA.  Om.    '    14.  15iii. 


J — 


Feet, 

3.293 

3.210 

3.437 

3.153 

3.215 

3.520 

3.238 

3.084 

3.270 

3.450 

3.786 

4.023 

3.581 

3.372 

3.240 

3.487 

3.710 

3.360 

2.940 

3.270 

3.315 

3.536 

2.866 

3.220 

3.390 

3.597 

4.377 

3.870 

3.476 

2.980 

3.842 

3.745 

3.620 

2.795 

2.770 

2.890 

2.850 

3.133 

3.064 

2.960 

3.130 

3.063 

3.170 

2.467 

2.315 

2.413 

2.870 

3.072 

3.141 


Feet, 
3.290 

3.305 

3.440 

3.190 

3.290 

3.520 

3.200 

3.010 

3.273 

3.460 

3.790 

3.970 

3.550 

3.402 

3.225 

3.493 

3.725 

3.375 

2.995 

3.260 

3.280 

3.420 

2.888 

3.240 

3.365 

3.622 

4.342 

3.905 

3.448 

2.960 

3.870 

3.735 

3.597 

2.730 

2.800 

2.950 

2.840 

3.120 

3.072 

2.940 

3.127 

3.073 

3.150 

2.475 

2.290 

2.445 

2.925 

3.075 

3.120 


1*<U.  30m. 


Fi 


FeH. 


3-3.343 

3-3.420 
3-3.090 
3-3.040 
3-2.390 
3-3.173 
3-2.820 
3-3.023 
3-3.200 
3-3.430 
3-3.667 
3-3.700 
3-3.470 
3-3.290 
3-3.090 
3-3.500 
3-3.493 
3-:2.920 
2.3.005 
3-3.150 
3 -'3. 152 
3-i2.875 
2-2.996 
3-3.210 
3-«2.130 
3-13.680 
J-;4.173 
3'3.550 
3.!2.134 
2-3.200 
3-3.845 
3.'3.510 


3.i 
2.1 
2. 


2. 
3. 
3. 


3.125 
2.410 
«  .2.440 
2-  2.830 
2.600 
2.857 
3.020 


2-2.720 
3-2.857 
3-J2.898 
3-2.262 
2.J2.420 
2.^.2.190 
2.J2.283 
2-J2.970 
3-^2.868 
3. 13.235 
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6    55 


26 

19 

17 

27 

7 

44 

27 

20 
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28 

8 

35 
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0 

33 

0 

12 

56 

1 

1 

22 

1 

13 

45 

2 

2 

9 

2 

14 

30 

3 

2 

54 

3 

15 

15 

4 

3 

37 

4 

16 

7 

5 

4 

17 

5 

16 

37 

6 

4 

57 

6 

17 

19 

7 

5 

40 

7 

18 

2 

8 

6 

24 

8 

18 

48 

9 

7 

12 

9 

19 

39 

10 

8 

7 

10 

20 

37 

11 

9 

7 

11 

21 

39 

12 

10 

12 

12 

22 

45 

13 

11 

19 

13 

23 

52 

14 

12 

25 

15 

0 

57 

15 

13 

27 

16 

1 

55 

16 

14 

22 

17 

2 

48 

17 

15 

14 

18 

3 

37 

18 

16 

2 

19 

4 

25 

19 

16 

47 

20 

5 

12 

20 

17 

34 

21 

5 

57 

21 

18 

21 

22 

6 

44 

Moon 

'■  apparent 

Bun'a 

apoarent 

declination   at 

decUnatiun  at 

time  of  her  me 

time  of  moon'* 

ridian  transit. 

meridUn  tran- 

sit. 

•  / 

•  1 

U. 

—27  19 

u. 

-23  1 

L. 

27  50 

L. 

22  59 

U. 

28  0 

U. 

22  56 

L. 

27  50 

L. 

22  54 

U. 

27  19 

U. 

22  50 

L. 

26  27 

L. 

22  47 

U. 

25  18 

U. 
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50 

U.      12  33 

U. 

5  14 

657 

3.537 
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U. 
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L. 
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5 
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4.160 

4.170 

4.470 

8 

2    48 

L. 

20  54 

L. 

8  14 

4.030 

I    4.380 

4.230 

3.760 

8 

15    18 

U. 

18  21 

U. 

8S6 
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L. 
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L. 
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U. 
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12 
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U. 
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U. 
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13 
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L. 

—10  35 

L. 
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U. 
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B. 

Chapter   T6. 
[Enacted  by  the  legislature  of  the  State  of  New  York.] 

An  Act  to  authorize  the  Commissioners  of  the  Land  Office,  to  sell  certain  lands,  and  to 
convey  certain  lands  under  water.    Passed  March  23,  1854,  by  a  two-third  vote. 

The  people  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly,  do  enact  as  follows  : 

1.  To  enable  the  owners  of  land  in  the  city  of  Oswego  to  enlarge 
the  Oswego  harbor,  the  Commissioners  of  the  Land  OflSce  are  hereby 
authorized,  provided  it  shall  not  be  inconsistent  with  the  interests  of 
the  State,  to  convey  to  the  owners  of  all  such  lands  within  said  city, 
as  are  bound  on  the  shore  of  Lake  Ontario,  the  land  under  water 
in  front  of  the  same,  to  a  distance  not  exceeding  one  thousand  feet 
from  low-water  mark  ;  and  to  convey,  provided  it  shall  not  be  incon- 
sistent with  the  interests  of  the  State,  to  Cheney  Ames  and  his  asso- 
ciates, the  land  under  water  in  front,  and  to  the  northward  of  lands 
on  the  east  side  of  the  Oswego  river,  heretofore  granted  to  the  United 
States  for  military  purposes  ;  subject,  however,  to  all  the  rights  of  the 
United  States  government  thereto.  And  also  to  sell  and  convey,  pro- 
vided it  shall  not  be  inconsistent  with  the  interests  of  the  State,  to 
Moses  P.  Hatch  and  his  associates,  the  strip  of  unoccupied  land  on  the 
west  side  of  the  river,  lying  at  the  water's  edge,  between  the  west  side 
of  Second  street  and  the  east  line  of  the  Van  Buren  tract,  and  north 
of  Lake  street.  And  any  part  of  the  land  sold  and  conveyed  under 
the  provisions  of  this  act,  in  front  of  which  a  pier  or  break  water, 
exclusive  of  that  of  the  United  States,  is  not  built  within  ten  years 
from  the  passage  of  this  act,  shall  revert  to  the  people  of  the  State. 

2.  The  said  commissioners  shall  appoint  three  disinterested  persons 
as  appraisers,  who  shall  make  an  equitable  appraisement  of  the  value 
of  the  strip  of  land  mentioned  in  the  first  section  of  this  act.  But  no 
sale  shall  be  made  until  twenty-five  per  cent,  of  the  appraised  value 
of  such  land,  and  the  expense  of  appraising  the  same,  shall  be  paid 
into  the  treasury  of  this  State,  and  the  remainder  of  the  appraised  value 
secured  in  the  usual  manner. 

3.  It  shall  be  the  duty  of  the  said  appraisers  to  make  or  cause  to  be 
made,  an  accurate  survey  of  the  lands  hereby  authorized  to  be  sold, 
and  file  the  same,  together  with  the  field  notes,  and  a  particular  des- 
cription thereof,  in  the  office  of  the  State  engineer  and  surveyor  of  this 
State. 

4.  All  additions  to  the  harbor  of  Oswego  authorized  by  this  bill 
shall  be  deemed  part  of  such  harbor,  and  subject  to  all  the  regulations 
thereof. 

5.  This  act  shall  take  place  immediately. 
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Manitowoc  Harbor^  Wisconsin. 

Finding  that  the  small  remnant  of  public  property'which  remained 
at  this  harbor  was  rapidly  deteriorating,  from  having  laid  so  long  :'«r 
the  want  of  appropriations  for  using  it  in  the  harbor  construction,  it 
was  sold  at  public  auction,  on  the  29th  of  June  last,  (all  except  th** 
ballast  stone.)  and  the  proceeds  accounted  for  in  my  accounts  rendered 
to  the  Third  Auditor  of  the  Treasury,  for  the  second  quarter  of  this 
year.  No  higher  bid  for  the  stone  was  made  than  one  cent  per  cf>nl. 
and  it  was  not  sold.  It  has  been  depredated  upon  by  some  evil  di>- 
posed  individuals. 

Erie  Harbor,  Pennsylvania. 

The  remnant  of  the  harbor  property  which  had  been  lying  so  loiij: 
at  Erie,  for  want  of  an  appropriation  to  use  it  in  repairing  the  piers 
at  that  harbor,  and  which  was  nearly  ruined  by  decay,  was  sold  ai 

!)ublic  auction,  on  the  1st  of  June  last,  and  the  proceeds  accountel 
or  as  in  the  case  of  the  preceding  harbor. 

The  steam  dredge-boat  lying  here  is  deteriorating  for  want  of  an 
appropriation  to  raise  and  repair  her. 

Dunkirk  Harbor,  New  York. 

All  the  harbor  property  which  remained  at  this  place,  was  sold  ;ii 
public  auction,  on  the  29th  of  May  last,  and  the  proceeds  accounte^l 
for  in  the  manner  above  mentioned.     It  was  so  rapidly  decaying  tur 

.  want  of  means  to  work  it  up  and  use  it  in  repairing  the  harbor,  that 

^^%a8  inexpedient  to  retain  it  any  longer. 

CONCLUSION  OF  THE  REPORT. 

I  cannot  too  earnestly  repeat,  here,  the  necessity,  set  forth  in  luv 
previous  annual  reports,  of  appropriations  to  save  the  lake  harb«»r 
works  under  my  charge,  generally,  from  decay  and  ruin.  Also,  the 
propriety  of  having  bills  introduced  in  Congress  providing  for  the  j^av- 
ment  of  arrearages  due  to  agents,  which  have  been  specially  reportol 
to  the  Topographical  Bureau  from  this  office. 

I  would  also  ask  special  attention  to  the  subject  of  an  appropriatit)n. 
as  set  forth  in  the  estimates  accompanying  this  report,  for  raising  an«l 
repairing  the  steam  dredge-boats  and  scows,  on  the  Lakes  Erie  and 
Ontario,  and  for  repairing  the  one  on  Lake  Champlain. 

All  which  is  respectfully  submitted. 

J.  D.  GRAHAM, 
Maj.  Top'l  Eng'Sj  Brevet  Lieut.  Col.y  Sup'g  Engineer, 

Colonel  J.  J.  Abert, 

Chief  Top'l  Engineer y  Washington,  D.  C. 


CORRECTIONS 

To  be  made  in  Lieut  CoL  J.  D.  Graham^s  annual  report,  for  the  year  1860,  to 
the  Topographical  Bureau  of  the  War  Department.  8vo.  416  pages,  with  4  large 
sheets  of  Tide  tables.    (^^^^^^Cc    OAX-     ^'^'>^^^CU^  yl-^  ^^.^S^^c/T) 

Page.       Line  flrom  top. 

1.  (Titlb)  13,    or  bottom  line.    For  "  December  4,  1860,"  read,  "  December  3d,  I860." 

13.  —      8.    Before  "  1  s.  2  "  place  the  sign  miniu,  so  as  to  read  " —  Is.  2." 

14.    19.    Transfer  the  parenthetical  mark  ( — )  from  before  the  word  "under"  so 

that  it  shall  precede  the  Word  "  while "  in  the  next  preceding  line,  i 
The  sentence  will  then  read  thus :   "  Our  determination  iny^l842, — f«/r^c^ 
while  employed  as  a  Commissioner  of  the  United  States  for  ascertain- 
ing the  boundary  under  the  treaty  of  Washington  of  that  year, — of  the 
latitude  and  longitude  of  Quebec  and  Riyiere'  du  Loup,  and,"  &c.  &c. 

15.    10.     After  each  of  the  words  "  lines  "  and  "  night,"  place  a  comma,  ( , ). 

24.    7.    Add,  as  follows,  viz:  Page  905— line  2.     For  "43 '.76"  read,  "43». 7 6." 

24.    12.    For  Page  "913"  read,  "Page  912." 

24.    22.     For  Page  "  933  "  read.  Pages  "  933  to  938." 

25,    Add  as  follows,  viz:  "Page  1099— line  35.    For  "with  Circular"  read 

"  with  the  Circular." 

27.  Bottom  line.    Place  the  number  38,  in  the  colamn  headed  "  No.  for  refer- 


ence." 


28.  Opposite  the  No.  for  reference,* 39,  for  "North  latitude  "46°33'19'.0O," 

read  "  North  latitude  "46°30'13'00." 

29.  Opposite  the  No.  for  reference,  57,  in  the  column  headed  "  Longitude  in 

arc,"  for  "  67°  47'  56'.55  "  read,  "  67°  46'  56''.55."  N.  B.— The  longi- 
tude  in  time  for  this  station  is  correctly  given  as  it  stands' in  the  next 
succeeding  column. 

29.  In  the  right  hand  column  headed  "  When  determined,"  and  opposite  the 

numbers  for  reference  60  and  61,  for  "  1842  "  read  "  1844." 

38.    24.  For  "  %  Stations  Nos.  93  and  95,"  read,  "  |  Stations  Nos.  94  and  95." 

41.    10.  For  "space"  read,  "spaces." 

41.  ~—    34,  (or  line  4  from  bottom.)    For  "co  rdinate"  road,  "coordinate." 

47.    20.  For  "distributing"  read,  "disturbing." 

51.  26-27.  For  "co  rdinate"  read,  " codrdinate." 

107.    In  the  last  "  Remark  "  on  this  page.    For  "  has  formed "  read  "  was 

formedy^sjl^ 

120.    ^—  In  the -^mI  "Remark."    After  the  words   "ice**  and  "night"  place 

commas,  ( , ). 

131.    In  the  "Remark"  next  preceding  the  last  one  on  this  page.    For  "pier- 

had,"  read  "pier-head." 

196.    In  the  third  "  Remark."    For  "  run,"  read  "  ran." 

208.    In  the  first  "  Remark."    For  "  Astabula,"  read,  "  Ashtabula." 

231.    In  the  first  "Remark"  on  this  page.    For  "done,"  read  "did." 

265.    —  Complete  the  "  Remark  "  so  as  to  read :  "  Sea  and  spray  are  breaking  over 

the  pier." 

N  B.  This  Report,  of  Lt  ColonelJ.  D.  Graham,  is  also  printed  in  p.p  547  to  961  of 
Volume  II  of  Senate  Executive  Document  No.  1  of  the  36th  Congress,  2d  Session,  being  the 
Documents  which  accompanied  the  President's  Message  to  the  two  Houses  of  ("ongress,  of 
December  3d,  1860.  Making  allowance  of  2  numbers  for  the  title  page,  and  the  page  of  con- 
tents in  the  present  volume,  if  the  number  544  be  added  to  the  number  of  each  page,  in  the 


CORRECTIONS  -^  COMTiNusD. 

foregoing;  uble  of  **  Correctioiis/'-  they  will  eqiiallj  serre  for  conwcdogf  th«  albreaaid  Vol.  II 
of  Senate  Execatiye  Doc.  No.  1  of  the  36th  OoDgreas,  2d  SesaioD.  The  nmnbering  of  th« 
lines,  on  the  respective  pages,  is  the  same  for  both  these  Docaments. 

The  following  additional  corrections  are  also  required  in  this  last  mentioned  Volnme  II,  riz  - 

Ptfe.       liiM  from  top. 

298.  30-31.    For,  "  to  include  the  field  operations  of  the  Corps  of  Topop»phical  £d- 

gineers  in  general/'  read,  "  to  include  At»>field.  operations  tn  the  Corp» 

of  Topographical  Engineers  in  general" 


CORRECTIONS 

To  be  made  in  Vol.  11  of  Senate  Ezecutiye  Document  No.  1,  of  the  d6th  Congress, 
2d  Session,  containing  the  Beports  from  the  several  Bureaus  of  the  War  De- 
partment, sent,  with  the  President's  Message  of  December  3d,  1860,  to  the 
two  Houses  of  Congress,  at  the  commencement  of  that  Session.  8yo,  996 
pages,  with  4  large  sheets  of  Lunar  Tide  Tables  for  Lake  Michigan. 

Page.    Line  from  top. 

298.  30-^1.  For,  "to include  the  field  operations  of  the  Corps  of  Topographical  Engi- 
neers in  general,"  read,  "  to  include  hia  field  operations  in  the  Corps  of 
Topographical  Engineers  in  general." 

557.    8.    Before  "  1  s.  2,"  place  the  sign  miniu,  so  as  to  read  "  —  1  s.  2." 

558.    19.    Transfer  the  parenthetical  mark  ( — )  from  before  the  word  "under "so 

that  it  shall  precede  the  word  "  while  "  in  the  next  preceding  line.  The 
sentence  will  then  read  thus :  "  Our  determination  in  November,  1842,— 
while  employed  as  a  Commissioner  of  the  United  States  for  ascertaining 
the  boundary  under  the  treaty  of  Washington  of  that  year,^-of  the  lati- 
tude and  longitude  of  Quebec  and  Riridre  du  Loup,  and,"  &c.  &c. 

After  each  of  the  words  "  lines  "  and  "  night,"  place  a  comma,  ( , ). 

Add  as  follows,  viz  :  Page  905— line  2.    For  "  43'.76,"  read,  "  43».76." 
12.    For  page  "913,"  read,  "page  912." 

For  page  "933,"  read,  pages  "933  to  938." 

Add  as  follows,  viz :  "Page  1099— line  35.    For  "with  Circular,"  read, 
"  with  the  Circular." 

572.    Opposite  the  No.  for  reference,  *39,  for  "North  latitude  "46o  33'  19''.00," 

read  "North  latitude  "46°  30'  13\00." 

572.    Opposite  to  the  Nos.  for  reference  50  and  51.    For  "  Pettiquggamas,"  read, 

"  Pettiquaggamas." 

573.  —  Opposite  the  No.  for  reference,  57,  in  the  column  headed  "  Longitude  in 

arc,"  for  "  67°  47'  56».55,"  read,  "  67°  46'  56^55."  N.  B.— The  longi- 
tude  in  time  for  this  station  is  correctly  given  as  it  stands  in  the  next  suc- 
ceeding column. 

573.    In  the  right  hand  column,  headed  "  When  determined,"  and  opposite  the 

numbers  for  reference  60  and  61,  for  "  1842,"  read,  "  1844." 

For  "  X  Stations  Nob.  93  and  95,"  read,  "  X  Stations  Nob.  94  and  95. 

For  "  space,"  read,  "  spaces." 

For  "distributing,"  read,  "disturbing." 

In  the  last  "  Remark "  on  this  page.    For  "  has  formed,"  read,  "  was 
formed." 

664.    In  the  fourth  "Remark."    After  the  words  "ice"  and  "night,"  place 

commas,  ( , ). 
675.    In  the  "  Remark  "  next  preceding  the  last  one  on  this  page.    For  "  pier- 

had,"  read,  "pier-head." 

740.    In  the  third  " Remark."    For  "run,"  read,  "ran." 

752.    In  the  first  "  Remark."    For  "  Astabula,"  read,  "  Ashtabula." 

775.    In  the  first*" Remark"  on  this  page.    For  "done,"  read,  "did." 
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